(19) 


J 


(12) 


Europaisches Patentamt 
European Patent Office 
Office europeen des brevets (11) EP 0 634 169 B1 

EUROPEAN PATENT SPECIFICATION 


(45) Date of publication and mention 
of tine grant of the patent: 
05.01.2000 Bulletin 2000/01 

(21) Application number: 94109861.8 

(22) Date of filing: 25.06.1994 


(51) Int. ci.^: A61K 31/395, A61K31/495, 
A61K 31/47, A61K 31/435, 
A61K 31/505 


(54) Quinoline or quinazoline derivatives and their use in the manufacture of a medicament for the 
treatment of osteoporosis 

Chinoline Oder Chinazolin-Derivate und deren Verwendung zur Herstellung sines Medikannents fur die 
Behandlung von Osteoporose 

Derives quinolines ou quinazolines et leur utilisation dans la fabrication d'un nnedicannent pour le 
traitement de I'osteoporose 


(84) 

Designated Contracting States: 

• 

TaketomI, Shigehisa 


AT BE CH DE DK ES FR GB GR IE IT LI LU NL PT 


Ikeda, Osaka 563 (JP) 


SE 


Baba, Atsuo 




Ashiya, Hyogo 659 (JP) 

(30) 

Priority: 29.06.1993 JP 15865293 





(74) 

Representative: 

(43) 

Date of publication of application: 


von Kreisler, AIek, Dipl.-Chem. et al 


18.01.1995 Bulletin 1995/03 


Patentanwalte, 

(73) 



von Krelsler-Selting- Werner, 

Proprietor: 


Bahnhofsvorplatz 1 (Deichmannhaus) 


TAKEDA CHEMICAL INDUSTRIES, LTD. 


50667 Kdin (DE) 


Chuo-ku, Osaka 541 (JP) 


(72) 


(56) 

References cited: 

Inventors: 

EP-A- 0 403 185 EP-A- 0 567 1 07 

• 

Sohda, Takashi 


EP-A- 0 608 870 US-A- 4 343 940 


Osaka 569 (JP) 




Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed In 
a written reasoned statement, it shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 


Printed by Xerox (UK) Business Services 
2.16.7/3.6 


EP0 634 169 B1 


Description 

[0001] The present invention relates to a pliarmaceutical composition containing a quinoline or quinazoline derivative 
which has inhibitory activity of bone resorption and is useful as a prophylactic or therapeutic agent against osteoporo- 
5 sis. 

BACKGROUND OF THE INVENTION 

[0002] Osteoporosis is a morbid state or disease wherein bone mass is so decreased as to cause some symptoms 

10 or danger. Its main symptoms are kyphosis of spine and fracture of lumber vertebrae, thoracic vertebrae, femoral neck, 
distal ends of radii, ribs, the proximal ends of humeri or the like. In normal bone tissues, destruction by bone formation 
and bone resorption are repeated with a balance. Osteoblasts and osteoclasts play major roles in bone formation and 
bone resorption, respectively. When the balance between bone formation and bone resorption is lost and bone resorp- 
tion exceeds bone formation, bone mass is decreased. Therefore, it is believed that drugs inhibiting bone resorption are 

15 useful for preventing and treating osteoporosis, and bone resorption inhibitors such as estrogen, calcitonin and the like 
have been administered as drugs for treating osteoporosis. 

[0003] However, In the administration of these drugs, the subject is limited and the resulting effects are sometimes 
uncertain, and satisfactory effects have not been obtained. 

[0004] Thus, it is desired to develop an agent of preventing or treating the increase of bone resorption. 
20 [0005] EP-A-0 567 107 describes quinoline and quinazoline derivatives for treating arthritis. 

OBJECTS OF THE INVENTION 

[0006] The main object of the present invention is to provide a pharmaceutical composition for inhibiting bone resorp- 
25 tion. 

[0007] Another object of the present invention is to provide a pharmaceutical composition for preventing or treating 
osteoporosis. 

[0008] These objects as well as other objects and advantages of the present invention will become apparent to those 
skilled in the art from the following description. 

30 

SUMMARY OF THE INVENTION 

[0009] The present inventors have intensively studied to develop generally applicable pharmaceutical compositions 
which have a direct effect on bones to inhibit bone resorption. As a result, it has been found that quinoline or quinazoline 
35 derivatives of the following formula (I) have a direct effect on bones to exhibit potent inhibitory activity of bone resorp- 
tion. 

[0010] Thus, the present invention is directed to the use of a compound of the formula (I): 


40 


45 



50 

wherein 

Y is a nitrogen atom or C-G in which G is an optionally esterified or optionally amidated carboxyl group, or 
55 hydroxymethyl group; 

R is an optionally substituted hydrocarbon group or optionally substituted heterocyclic group; 
X is an oxygen atom or optionally oxidized sulfur atom; 
n is 0 or 1 ; 
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k is 0 or 1 ; 

G and R may be linked togetlier to form a ring; 

eacli of tlie ring A and ring B may optionally be substituted; 

or a pharmaceutically acceptable salt thereof for formulation of a pharmaceutical composition for inhibiting bone 
5 resorption. 

[0011] The present invention is also directed to the use of a compound of the above formula (I) or a pharmaceutically 
acceptable salt thereof, for formulation of a pharmaceutical composition for preventing or treating osteoporosis. 
[0012] The present invention is furthermore directed to a compound of the formula (T): 


15 



wherein 

25 Y is C-G in which G is an optionally amidated carboxyl group, or hydroxymethyl group; 

R is an optionally substituted hydrocarbon group or optionally substituted heterocyclic group; 
X is an oxygen atom or optionally oxidized sulfur atom; 
n is 0 or 1 ; 
k is 0 or 1 ; 

30 G and R may be linked together to form a ring; 

each of the ring A and B may optionally be substituted; 
or a pharmaceutically acceptable salt thereof. 

DETAILED DESCRIPTION OF THE INVENTION 

35 

[0013] Several compounds included in the compound (I) used in the present invention are novel and the present appli- 
cant have already filed on these compounds (Japanese Patent Application Nos. 5-012628 and 5-095780). 
[0014] The optionally substituted hydrocarbon residue represented by R is preferably a group of the formula: 

40 -CH2-X^-Z^ 

wherein is an oxygen atom, optionally oxidized sulfur atom or -(CH2)m- (wherein m is an integer of 0 to 5), and is 
an optionally substituted hydrocarbon group, optionally substituted heterocyclic group or optionally substituted amino 
group. 

45 [0015] Examples of the hydrocarbon group of the optionally substituted hydrocarbon group represented by R or Z"" in 
the above formula (I) include aliphatic hydrocarbon groups, alicyclic hydrocarbon groups, alicyclic-aliphatic hydrocarbon 
groups, (aromatic carbocycle)-aliphatic hydrocarbon groups, aromatic hydrocarbon groups and the like. 
[0016] Examples of such aliphatic hydrocarbon groups include saturated aliphatic hydrocarbon groups having 1 to 8 
carbon atoms such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, t-butyl, pentyl, isopentyl, neopentyl, t- 

50 pentyl, hexyl, isohexyl, heptyl, octyl and the like; unsaturated aliphatic hydrocarbon groups having 2 to 8 carbon atoms 
such as ethenyl, 1-propenyl, 2-propenyl, 1-butenyl, 2-butenyl, 3-butenyl, 2-methyl-1 -propenyl, 1-pentenyl, 2-pentenyl, 
3-pentenyl, 4-pentenyl, 3-methyl-2-butenyl, 1-hexenyl, 3-hexenyl, 2,4-hexadienyl, 5-hexenyl, 1-heptenyl, 1-octenyl, 
ethynyl, 1-propynyl, 2-propynyl, 1-butynyl, 2-butynyl, 3-butynyl, 1-pentynyl, 2-pentynyl, 3-pentynyl, 4-pentynyl, 1-hexy- 
nyl, 3-hexynyl, 2,4-hexadiynyl, 5-hexynyl, 1-heptynyl, 1-octynyl and the like. 

55 [0017] Examples of such alicyclic hydrocarbon groups include saturated alicyclic hydrocarbon groups having 3 to 7 
carbon atoms such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl and the like; and unsaturated alicy- 
clic hydrocarbon groups having 5 to 7 carbon atoms such as 1 -cyclopentenyl, 2-cyclopentenyl, 3-cyclopentenyl, 1- 
cyclohexenyl, 2-cyclohexenyl, 3-cyclohexenyl, 1 -cycloheptenyl, 2-cycloheptenyl, 3-cycloheptenyl, 2,4-cycloheptadienyl 
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and the like. 

[0018] Examples of such alicyclic-aliphatic hydrocarbon groups include those having 4 to 9 carbon atoms each of 
which is composed of the above alicyclic hydrocarbon group and aliphatic hydrocarbon group, for example, cyclopro- 
pylmethyl, cyclopropylethyl, cyclobutylmethyl, cyclopentylmethyl, 2-cyclopentenylmethyl, 3-cyclopentenylmethyl, 
5 cyclohexylmethyl, 2-cyclohexenylmethyl, 3-cyclohexenylmethyl, cyclohexylethyl, cyclohexylpropyl, cycloheptylmethyl, 
cycloheptylethyl and the like. 

[0019] Examples of such (aromatic carbocycle)-aliphatic hydrocarbon groups include phenyl alkyi having 7 to 9 car- 
bon atoms such as benzyl, phenethyl, 1-phenylethyl, 3-phenylpropyl, 2-phenylpropyl, 1-phenylpropyl and the like; naph- 
thylalkyl having 11 to 13 carbon atoms such as a-naphthylmethyl, a-naphtylethyl, p-naphthylmethyl, p-naphthylethyl 
10 and the like. 

[0020] Examples of such aromatic hydrocarbon groups include phenyl, naphthyl (e.g., a-naphthyl, p-naphthyl) and the 
like. 

[0021] Examples of the oxidized sulfur atom represented by include a thio group, sulfinyl group and sulfonyl group. 
In particular, a thio group is preferred. 
15 [0022] X'' is preferably -(CH2)m- wherein m is 1 or 2. 

[0023] Examples of the optionally substituted hydrocarbon group represented by include the same optionally sub- 
stituted hydrocarbon groups as those described above for R. 

[0024] Examples of the optionally substituted heterocyclic group represented by Z"" include the same optionally sub- 
stituted heterocyclic groups as those described below for R. It is preferably aromatic 5-membered heterocyclic groups 

20 containing 2 or 3 heteroatoms (e.g., oxygen atom, nitrogen atom and sulfur atom), more preferably 1 ,2,4-triazol-1 -yl. 
[0025] Examples of the heterocyclic group of the optionally substituted heterocyclic group represented by R or Z"" in 
the above formula (I) include 5- to 7-membered heterocyclic groups containing one sulfur atom, nitrogen atom or oxy- 
gen atom; 5- to 6-membered heterocyclic groups containing 2 to 4 nitrogen atoms; 5- to 6-membered heterocyclic 
groups containing 1 to 2 nitrogen atoms, and one sulfur atom or oxygen atom. Each of these heterocyclic group may 

25 form a condensed ring with a 6-membered ring containing up to 2 nitrogen atoms, benzene ring or 5-membered ring 
containing one sulfur atom. 

[0026] Specific examples of the heterocyclic group include 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrimidinyl, 4-pyrimidinyl, 
5-pyrimidinyl, 6-pyrimidinyl, 3-pyridazinyl, 4-pyridazinyl, 2-pyrazinyl, 2-pyrrolyl, 3-pyrrolyl, 2-imidazolyl, 4-imidazolyl, 5- 
imidazolyl, 3-pyrazolyl, 4-pyrazolyl, isothiazolyl, isoxazolyl, 2-thiazolyl, 4-thiazolyl, 5-thiazolyl, 2-oxazolyl, 4-oxazolyl, 5- 
30 oxazolyl, 1 ,2,4-triazol-3-yl, 1 ,3,4-triazol-2-yl, 1 ,2,3-triazol-4-yl, tetrazol-5-yl, benzimidazol-2-yl, indol-3-yl, benzpyrazol- 
3-yl, 1 H-pyrrolo[2,3-b]pyrazin-2-yl, 1 H-pyrrolo[2,3-b]pyridin-6-yl, 1 H-imidazo[4,5-b]pyridin-2-yl, 1 H-imidazo[4,5-c]pyri- 
din-2-yl, 1 H-imidazo[4,5-b]pyrazin-2-yl and the like. 

[0027] Each of the hydrocarbon groups and heterocyclic groups represented by R or in the above formula (I) may 
be unsubstituted or have 1 to 3 substituents at any possible position in the ring. Such substituents include, for example, 
35 aliphatic chain hydrocarbon groups, alicyclic hydrocarbon groups, aryl groups, aromatic heterocyclic groups, non-aro- 
matic heterocyclic groups, halogen atoms, nitro group, optionally substituted amino group, optionally substituted acyl 
groups, optionally substituted hydroxyl group, optionally substituted thiol group, optionally esterified carboxyl group and 
the like. 

[0028] The aliphatic chain hydrocarbon group as the substituent of the hydrocarbon group or heterocyclic group rep- 
40 resented by R or include, for example, straight chain or branched chain aliphatic hydrocarbon groups such as alkyI 
groups, preferably alkyI groups having 1 to 10 carbon atoms; alkenyl groups, preferably alkenyl groups having 2 to 10 
carbon atoms; alkynyl groups and the like. 

[0029] Preferred examples of the alkyI group include methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert- 
butyl, pentyl, isopentyl, neopentyl, tert-pentyl, 1 -ethylpropyl, hexyl, isohexyl, 1 ,1-dimethylbutyl, 2,2-dimethylbutyl, 3,3- 
45 dimethylbutyl, 2-ethylbutyl, hexyl, pentyl, octyl, nonyl, decyl and the like. 

[0030] Preferred examples of the alkenyl include vinyl, allyl, isopropenyl, 1-propenyl, 2-methyl-1 -propenyl, 1-butenyl, 
2-butenyl, 3-butenyl, 2-ethyl-1-butenyl, 3-methyl-2-butenyl, 1-pentenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, 4-methyl-3- 
pentenyl, 1-hexenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl, 5-hexenyl and the like. 

[0031] Preferred examples of the alkynyl include ethynyl, 1-propynyl, 2-propynyl, 1-butynyl, 2-butynyl, 3-butynyl, 1- 
50 pentynyl, 2-pentynyl, 3-pentynyl, 4-pentynyl, 1-hexynyl, 2-hexynyl, 3-hexynyl, 4-hexynyl, 5-hexynyl and the like. 

[0032] The alicyclic hydrocarbon group as the substituent of the hydrocarbon group or heterocyclic group represented 
by R or Z^ include, for example, saturated or unsaturated alicyclic hydrocarbon groups such as cycloalkyi, cycloalkenyl, 
cycloalkadienyl and the like. 

[0033] Preferred examples of the cycloalkyi include that having 3 to 10 carbon atoms such as cyclopropyl, cyclobutyl, 
55 cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, bicyclo[2.2.1]heptyl, bicyclo[2.2.2]octyl, bicyclo[3.2.1]octyl, bicy- 
clo[3.2.2]nonyl, bicyclo[3.3.1]nonyl, bicyclo[4.2.1]nonyl, bicyclo[4.3.1]decyl and the like. 

[0034] Preferred examples of the cycloalkenyl include that having 5 to 7 carbon atoms such as 2-cyclopenten-1 -yl, 3- 
cyclopenten-1-yl, 2-cyclohexen-1-yl, 3-cyclohexen-1-yl and the like. 
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[0035] Preferred examples of the cycloalkadienyl include that having 5 to 7 carbon atoms such as 2,4-cyclopentadien- 

1- yl, 2,4-cyclohexadien-1 -yl, 2,5-cyclohexadien-1 -yl and the like. 

[0036] The aryl group as the substituent of the hydrocarbon group or heterocyclic group represented by R or 
means a monocyclic or condensed polycyclic aromatic hydrocarbon group. Preferred examples thereof include phenyl, 
5 naphthyl, anthryl, phenanthryl, acenaphthylenyl and the like. More preferred examples thereof are phenyl, 1-naphthyl, 

2- naphthyl and the like. 

[0037] Preferred examples of the aromatic heterocyclic group as the substituent of the hydrocarbon group or hetero- 
cyclic group represented by R or include aromatic monocyclic heterocyclic groups such as furyl, thienyl, pyrrolyl, 
oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, imidazolyl, pyrazolyl, 1 ,2,3-oxadiazolyl, 1 ,2,4-oxadiazolyl, 1 ,3,4-oxadiazolyl, 

10 furazanyl, 1 ,2,3-thiadiazolyI, 1 ,2,4-thiadiazoIyl, 1 ,3,4-thiadiazolyl, 1 ,2,3-triazolyl, 1 ,2,4-triazolyl, tetrazolyl, pyridyl, pyri- 
dazinyl, pyrimidinyl, pyrazinyl, triazinyl and the like: aromatic condensed heterocyclic groups such as benzofuranyl, iso- 
benzofuranyl, benzo[b]thienyl, indolyl, isoindolyl, 1 H-indazolyl, benzimidazolyl, benzoxazolyl, 1 ,2-benzisoxazolyl, 
benzothiazolyl, 1 ,2-benzisothiazolyl, 1 H-benzotriazolyl, quinolyl, isoquinolyl, cinnolinyl, quinazolinyl, quinoxalinyl, 
phthalazinyl, naphthyridinyl, purinyl, pteridinyl, carbazolyl, a-carbolinyl, |3-carbolinyl, y-carbolinyl, acridinyl, phenoxazi- 

15 nyl, phenothiazinyl, phenazinyl, phenoxathiinyl, thianthrenyl, phenanthridinyl, phenanthrolinyl, indolizinyl, pyrrolo[1 ,2- 
b]pyridazinyl, pyrazolo[1 ,5-a]pyridyl, imidazo[1 ,2-a]pyridyl, imidazo[1,5-a]pyridyl, imidazo[1,2-b]pyridazinyl, imi- 
dazo[1 ,2-a]pyrimidinyl,1 ,2,4-triazolo[4,3-a]pyridyl, 1 ,2,4-triazolo[4,3-b]pyridazinyl and the like. 

[0038] Preferred examples of the non-aromatic heterocyclic group as the substituent of the hydrocarbon group or het- 
erocyclic group represented by R or Z"" include oxiranyl, azetidinyl, oxetanyl, thietanyl, pyrrolidinyl, tetrahydrofuranyl, thi- 

20 olanyl, piperidinyl, tetrahydropyranyl, morpholinyl, thiomorpholinyl, piperazinyl and the like. 

[0039] The halogen as the substituent of the hydrocarbon group or heterocyclic group represented by R or Z"" 
includes, for example, fluorine, chlorine, bromine and iodine. In particular, fluorine and chlorine are preferred. 
[0040] The optionally substituted amino group as the substituent of the hydrocarbon group or heterocyclic group rep- 
resented by R or Z^ includes, for example, an amino group and an amino group substituted with one or two substituents 

25 such as alkyi having 1 to 1 0 carbon atoms, alkenyl having 1 to 10 carbon atoms or aromatic groups (e.g., methylamino, 
dimethylamino, ethylamino, diethylamino, dibutylamino, diallylamino, cyclohexylamino, phenylamino, N-methyl-N-phe- 
nylamino, etc.). 

[0041] The optionally substituted acyl group as the substituent of hydrocarbon group or heterocyclic group repre- 
sented by R or Z^ includes, for example, formyl, and (C^.-io alkyl)-carbonyl, (Ci_io alkenyl)-carbonyl and aromatic carb- 
30 onyl (e.g., acetyl, propionyl, butyryl, isobutyryl, valeryl, isovaleryl, pivaloyi, hexanoyi, heptanoyi, octanoyi, cyclo- 
butanecarbonyl, cyclopentanecarbonyl, cyclohexanecarbonyl, cycloheptanecarbonyl, crotonyl, 2-cyclohexenecarbonyl, 
benzoyl, nicotinoyi, etc.). 

[0042] The optionally substituted hydroxyl group of the substituent of the hydrocarbon group or heterocyclic group rep- 
resented by R or Z^ includes, for example, a hydroxyl group and a hydroxyl group having an appropriate substituent 
35 such as a protecting group for a hydroxyl group. Examples of the hydroxyl group having such a substituent include 

alkoxy, alkenyloxy, aralkyioxy, acyloxy, aryloxy and the like. 

[0043] Preferred examples of the alkoxy include that having 1 to 10 carbon atoms such as methoxy, ethoxy, propoxy, 
isopropoxy, butoxy, isobutoxy, sec-butoxy, tert-butoxy, pentyloxy, isopentyloxy, neopentyloxy, hexyloxy, heptyloxy, nony- 
loxy, cyclobutyloxy, cyclopentyloxy, cyclohexyloxy and the like. 
40 [0044] Examples of the alkenyloxy include that having 1 to 1 0 carbon atoms such as allyloxy, crotyloxy, 2-pentenyloxy, 

3- hexenyloxy, 2-cyclopentenylmethoxy, 2-cyclohexenylmethoxy and the like. 

[0045] Examples of the aralkyioxy include phenyl-C-|_4 alkyloxy (e.g., benzyloxy, phenethyloxy, etc.). 
[0046] Preferred examples of the acyloxy include alkanoyloxy having 2 to 4 carbon atoms such as acetyloxy, propio- 
nyloxy, n-butyryloxy, iso-butyryloxy and the like. 
45 [0047] Examples of the aryloxy include phenoxy, 4-chlorophenoxy and the like. 

[0048] The optionally substituted thiol group as the substituent of the hydrocarbon group or heterocyclic group repre- 
sented by R or Z^ includes, for example, a thiol group and a thiol group having an appropriate substiuent such as a pro- 
tecting group for a thiol group. Examples of the thiol group having such a substituent include alkylthio, aralkylthio, 
acylthio and the like. 

50 [0049] Preferred examples of the alkylthio include alkylthio having 1 to 1 0 carbon atoms such as methylthio, ethylthio, 
propylthio, isopropylthio, butylthio, isobutyltho, sec-butylthio, tert-butylthio, pentylthio, isopentylthio, neopentylthio, hex- 
ylthio, heptylthio, nonylthio, cyclobutylthio, cyclopentylthio, cyclohexylthio and the like. 
[0050] Examples of the aralkylthio include phenyl-Ci_4 alkylthio (e.g., benzylthio, phenetylthio, etc.). 
[0051] Preferred examples of the acylthio include alkanoylthio having 2 to 4 carbon atoms such as acetylthio, propi- 

55 onylthio, n-butyrylthio, iso-butyrylthio and the like. 

[0052] The optionally esterified carboxyl group as the substituent of the hydrocarbon group or heterocyclic group rep- 
resented by R orZ^ include, for example, a carboxyl group, (C-|_g alkoxy)-carbonyl (e.g., methoxycarbonyl, ethoxycarb- 
onyl, propoxycarbonyl, isopropoxycarbonyl, butoxycarbonyl, isobutoxycarbonyl, sec-butoxycarbonyl, tert- 
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butoxycarbonyl, pentyloxycarbonyl, hexyloxycarbonyl, etc.), (C3_6 alenyloxy)-carbonyl (e.g., allyloxycarbonyl, crotyloxy- 
carbonyl, 2-pentenyloxycarbonyl, 3-hexenyloxycarbonyl, etc.), aralkyloxycarbonyl (e.g., benzyloxycarbonyl, phenethyl- 

oxycarbonyl, etc.) and the like. 

[0053] The substituent of the hydrocarbon group and heterocyclic group represented by R or 7^ in the above formula 
(I) may have at least one, preferably 1 to 3 appropriate substituents. Such substituents include, for example, lower alkyi 
groups, lower alkenyl groups, lower alkynyl groups, cycloalkyi groups, aryl groups, aromatic heterocyclic groups, non- 
aromatic heterocyclic groups, aralkyi groups, an amino group, N-monosubstituted amino groups, N,N-disubstituted 
amino groups, an amidino group, acyl groups, a carbamoyl group, N-monosubstituted carbamoyl groups, N,N-disubsti- 
tuted carbamoyl groups, a sulfamoyi group, N-monosubstituted sulfamoyi groups, N,N-disubstituted sulfamoyi groups, 
a carboxyl group, lower alkoxycarbonyl, a hydroxyl group, lower alkoxy groups, lower alkenyloxy groups, cycloalkyloxy 
groups, lower alkylthio groups, aralkylthio groups, arylthio groups, a sulfo group, a cyano group, an azido group, halo- 
gen atoms, a nitro group, a nitroso group and the like. Specific examples of these substituents include those described 
above with respect to the substituents of the hydrocarbon group and heterocyclic group represented by R or 
[0054] When R is -CH2-X''-Z'' in the formula (I), the optionally substituted amino group represented by Z"" is repre- 
sented by the formula: -N(R'' )(R^) wherein R"" and R^ are the same or different and are hydrogen, optionally substituted 
hydrocarbon group or optionally substituted heterocyclic group. 

[0055] The hydrocarbon group in the optionally substituted hydrocarbon group and heterocyclic group in the optionally 
substituted heterocyclic group represented by R^ or R^ include, for example, the same hydrocarbon groups and hete- 
rocyclic groups as those represented by R. 

[0056] R'' and R^ may be linked together to form a ring. Examples of such -N(R"')(R^) include 1 -pyrrolidinyl, 1-imida- 
zolidinyl, 1-pyrazolidinyl, 1-piperidinyl, 1-piperazinyl, 4-morpholinyl, 4-thiomorpholinyl, homopiperazin-1-yl, 1,2,4-tria- 
zol-1-yl, 1,3,4-triazol-1-yl, pyrazol-1-yl, imidazol-1-yl, 1 ,2,3-triazol-1-yl, 1 ,2,3-triazol-2-yl, tetrazol-1-yl, benzimidazol-1- 
yl, indol-1-yl, 1 H-indazol-1 -yl and the like. 

[0057] Each of the hydrocarbon group and heterocyclic group represented by R^ or R^ may have 1 to 3 substituents 
at any possible position in the ring. Examples of the substituent include the same substituents as those of the hydrocar- 
bon group or heterocyclic group represented by R. These substituents of the hydrocarbon group and heterocyclic group 
represented by R^ or R^ each may have at least one, preferably 1 to 3 appropriate substituents. Such substituents 
include, for example, lower alkyI groups, lower alkenyl groups, lower alkynyl groups, cycloalkyi groups, aryl groups, aro- 
matic heterocyclic groups, non-aromatic heterocyclic groups, aralkyi groups, an amino group, N-monosubstituted 
amino groups, N,N-disubstituted amino groups, an amidino group, acyl groups, a carbamoyl group, N-monosubstituted 
carbamoyl groups, N,N-disubstituted carbamoyl groups, a sulfamoyi group, N-monosubstituted sulfamoyi groups, N,N- 
disubstituted sulfamoyi groups, a carboxyl group, lower alkoxycarbonyl groups, a hydroxyl group, lower alkoxy groups, 
lower alkenyloxy groups, cycloalkyloxy groups, aralkyloxy groups, aryloxy groups, a mercapto group, lower alkylthio 
groups, aralkylthio groups, arylthio groups, a sulfo group, a cyano group, an azido group, a nitro group, a nitroso group, 
halogen and the like. Specific examples of these substituents include those described above with respect to the substit- 
uents of the hydrocarbon group and heterocyclic group represented by R. 

[0058] Examples of the optionally oxidized sulfur atom represented by X include a thio group, sulfinyl group and sul- 
fonyl group. In particular, a thio group is preferred. 

[0059] Each of the ring A and ring B in the formula (I) may be substituted with at least one substituent. Examples of 
the substituent include halogen atoms, a nitro group, optionally substituted alkyI groups, an optionally substituted 
hydroxyl group, an optionally substituted thiol group, an optionally substituted amino group, optionally substituted acyl 
groups, an optionally esterified carboxyl group and optionally substituted aromatic cyclic groups. 
[0060] The halogen atom as the substituent of the ring A and ring B includes, for example, fluorine, chlorine, bromine 
and iodine. In particular, fluorine and chlorine are preferred. 

[0061] The optionally substituted alkyI group as the substituent of the ring A and ring B may be, for example, any of 
straight-chain, branched-chain or cyclic alkyI groups. Specific examples thereof include methyl, ethyl, propyl, isopropyl, 
butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, hexyl, heptyl, octyl, nonyl, decyl, cycloproyi, cyclobutyl, 
cyclopentyl, cyclohexyl, cycloheptyl and the like. 

[0062] The optionally substituted hydroxyl group as the substituent of the ring A and ring B includes, for example, a 
hydroxyl group and a hydroxyl group having an appropriate substituent such as that used as a protecting group for a 
hydroxyl group (e.g., alkoxy, alkenyloxy, aralkyloxy, acyloxy, aryloxy, etc.). 

[0063] Preferred examples of the alkoxy include that having 1 to 1 0 carbon atoms such as methoxy, ethoxy, propoxy, 
isopropoxy, butoxy, isobutoxy, sec-butoxy, tert-butoxy, pentyloxy, isopentyloxy, neopentyloxy, hexyloxy, heptyloxy, nony- 
loxy, cyclobutyloxy, cyclopentyloxy, cyclohexyloxy and the like. 

[0064] Examples of the alkenyloxy include that having 1 to 1 0 carbon atoms such as allyloxy, crotyloxy, 2-pentenyloxy, 
3-hexenyloxy, 2-cyclopentenylmethoxy, 2-cyclohexenylmethoxy and the like. 

[0065] Examples of the aralkyloxy include phenyl-C^_4 alkyloxy (e.g., benzyloxy, phenethyloxy, etc.). 

[0066] Preferred examples of the acyloxy include alkanoyloxy having 2 to 4 carbon atoms such as acetyloxy, propio- 
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nyloxy, n-butyryloxy, iso-butyryloxy and the like. 

[0067] Examples of the aryloxy include phenoxy, 4-chlorophenoxy and the like. 

[0068] The optionally substituted thiol as the substituent of the ring A and ring B includes, for example, a thiol group 

and a thiol group having an appropriate substituent such as that used as a protecting group for a thiol group (e.g., 
5 alkylthio, aralkylthio, acylthio, etc.). 

[0069] Preferred examples of the alkylthio include that having 1 to 1 0 carbon atoms such as methylthio, ethylthio, pro- 

pylthio, isopropylthio, butylthio, isobutylthio, sec-butylthio, tert-butylthio, pentylthio, isopentylthio, neopentylthio, hexy- 

Ithio, heptylthio, nonylthio, cyclobutylthio, cyclopentylthio, cyclohexylthio and the like. 

[0070] Examples of the aralkylthio include phenyl-C-|_4 alkylthio (e.g., benzylthio, phenethylthio, etc.). 
10 [0071] Preferred examples of the acylthio include alkanoylthio having 2 to 4 carbon atoms such as acetylthio, propi- 

onylthio, n-butyrylthio, iso-butyrylthio and the like. 

[0072] The optionally substituted amino group as the substituent of the ring A and ring B includes, for example, an 
amino group and an amino group substituted with one or two substituents selected from alkyi groups having 1 to 1 0 car- 
bon atoms, alkenyl groups having 1 to 10 carbon atoms and aromatic groups. Specific examples of the substituted 
15 amino group include methylamino, dimethylamino, ethylamino, diethylamino, dibutylamino, diallylamino, cyclohexy- 
lamino, phenylamino, N-methyl-N-phenylamino and the like. 

[0073] The acyl group as the substituent of the ring A and ring B include, for example, formyl, and (C-|_io alkyl)-carb- 
onyl, (Ci_io alkenyl)-carbonyl and (aromatic group)-carbonyl such as acetyl, propionyl, butyryl, isobutyryl, valeryl, pival- 
oyl, hexanoyi, heptanoyi, octanoyi, cyclobutanecarbonyl, cyclopentanecarbonyl, cyclohexanecarbonyl, 

20 cycloheptanecarbonyl, crotonyl, 2-cyclohexenecarbonyl benzoyl, nicotinoyi and the like, 

[0074] The optionally esterified carboxyl group as the substituent of the ring A and ring B includes, for example, a 
carboxyl group, {C^.q alkyloxy)-carbonyl (e,g, methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl, 
butoxycarbonyl, isobutoxycarbonyl, sec-butoxycarbonyl, tert-butoxycarbonyl, pentyloxycarbonyl, hexyloxycarbonyl, 
etc.), (C3_6 alkenyloxy)-carbonyl (e.g., allyloxycarbonyl, crotyloxycarbonyl, 2-pentenyloxycarbonyl, 3-hexenyloxycarbo- 

25 nyl, etc.), aralkyloxycarbonyl (e.g., benzyloxycarbonyl, phenethyloxycarbonyl, etc.) and the like. 

[0075] The aromatic cyclic group as the substituent of the ring A and ring B includes, for example, Cg_-|4 aromatic 
hydrocarbon groups (e.g., phenyl, naphthyl, anthryl, etc.) and aromatic heterocyclic groups (e.g., pyridyl, furyl, thienyl, 
imidazolyl, thiazolyl, etc.). 

[0076] The substituent of the ring A and ring B may be at any possible position in each ring. The each ring may be 
30 substituted with the same or different 1 to 4 substituents. When the substituents of the ring A or ring B are adjacent to 
each other, the adjacent substituents are linked together to form a group of the formula: -(CH2)t- or -0-(CH2)i-0- 
(wherein t is an integer of 3 to 5 and 1 is an integer of 1 to 3) which may form a 5- to 7-membered ring with carbon atoms 
of the benzene ring. 

[0077] Preferably, the ring A is substituted with at least one alkoxy group, preferably at least one methoxy group; or 
35 the same or different two alkoxy groups, preferably two methoxy groups. More preferably, the ring A is substituted with 

two methoxy groups at the 6- and 7-positions of the quinoline ring or quinazoline ring. 

[0078] Preferably, the ring B is substituted with at least one alkoxy group, preferably at least one methoxy group or 
isopropoxy group; or the same or different two alkoxy groups. More preferably, the ring B is substituted with an isopro- 
poxy group at the 3-position and a methoxy group at the 4-position. 
40 [0079] When the compound of the formula (I) is a quinoline derivative wherein Y is C-G, the optionally esterified car- 
boxyl group represented by G may be, for example, a carboxyl group, alky loxycarbo nyl groups, aralkyloxycarbonyl 
groups and the like. 

[0080] The alkyI group of the alkyloxycarbonyl group includes, for example, alkyI groups having 1 to 6 carbon atoms 

such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl and the like. 
45 [0081] The aralkyi group of the aralkyloxycarbonyl group means an alkyi group having an aryl group as a substituent 

(i.e., arylalkyi group). Examples of the aryl group include phenyl, naphthyl and the like. The aryl group may have the 

same substituent as that of the above ring A. The alky I group is preferably a lower alkyi group having 1 to 6 carbon 

atoms. Preferred examples of the aralkyi group include benzyl, phenethyl, 3-phenylpropyl, (l-naphthyl)methyl, (2-naph- 

thyl)methyl and the like. In particular, benzyl, phenethyl and the like are preferred. 
50 [0082] When G is an amidated carboxyl group, the amidated carboxyl group is represented by -CON(R^)(R^) wherein 

each symbol is as defined above. 

[0083] When the compound of the formula (I) is a quinoline derivative wherein Y is C-G, R and G may be linked 
together to form a 5-membered ring. The resulting compound is represented, for example, by the following formulas (II) 
or (III). 

55 


7 


EP0 634 169 B1 



wherein is hydrogen, an optionally substituted hydrocarbon group or optionally substituted heterocyclic group, and 
the other symbols are as defined above. 

[0084] The optionally substituted hydrocarbon group and optionally substituted heterocyclic group represented by 
in the formulas (II) and (III) includes, for example, the same groups as described for R or Z"". 

[0085] Y in the formula (I) is preferably C-G. More preferably, G is a (C-|_6 alkyl)oxycarbonyl group, particularly prefer- 
ably an ethoxycarbonyl group. 
[0086] n in the formula (I) is preferably 0. 
[0087] k in the formula (I) is preferably 0. 

[0088] Preferred examples of the compound of the formula (I) include: 

methyl 4-(3,4-dimethoxyphenyl)-2-ethyl-6,7-dimethoxyquinoline-3-carboxylate; 
ethyl 6-chloro-2-methyl-4-(3,4-dimethoxphenyl)quinoline-3-carboxylate; 
6,7-dimethoxy-9-phenylfuro[3,4-b]quinoline-1(3H)-one; 

ethyl 4-(3,4-dimethoxyphenyl)-6,7-dimethoxy-2-[(1-methylimidazol-2-yl)thiomethyl]quinoline-3-carboxylate; 

4-(3,4-dimethoxphenyl)-2-(2-hydroxyethylthiomethyl)-6,7-dimethoxyquinazoline; 

4-(3,4-diethoxyhenyl)-6,7-dimethoxy-2-[(4-methyl-1 ,2,4-triazol-3-yl)thiomethyl]quinazoline; 

ethyl 4-(3,4-dimethoxyphenyl)-6,7-dimethoxy-2-[2-(1-methylimidazol-2-yl)ethyl]quinoline-3-carboxylate; 

methyl 4-(3,4-dimethoxyphenyl)-6,7-dimethoxy-3-methoxycarbonylquinoline-2-acetate; 

ethyl 4-(3,4-dimethoxyphenyl)-6,7-dimethoxy-2-(1 ,2,4-triazol-1-ylmethyl)quinoline-3-carboxylate; 

ethyl 4-(3-isopropoxy-4-methoxyphenyl)-6,7-dimethoxy-2-(1 ,2,4-triazol-1 -ylmethyl)quinoline-3-carboxylate; 

ethyl 4-(4-hydroxy-3-methoxyphenyl)-6,7-dimethoxy-2-(1 ,2,4-triazol-1 -ylmethyl)quinoline-3-carboxylate; 

ethyl 7-hydroxy-6-methoxy-4-(3,4-dimethoxyphenyl)-2-(1 ,2,4-triazol-1 -ylmethyl)quinoline-3-carboxylate; 

ethyl 4-(3,4-dimethoxyphenyl)-6,7-dimethoxy-2-(1 ,2,4-triazol-1-ylmethyl)quinoline-3-carboxylate 1 -oxide; and 

ethyl 2-(N,N-diethylaminomethyl)-4-(3,4-dimethoxyphenyl)-6,7-dimethoxyquinoline-3-carboxylate. 

[0089] In particular, the compound of the formula (I) is preferably that wherein Y is C-G in which G is ethoxycarbonyl, 

R is -CH2-Z\ is 1 ,2,4-triazol-1 -yl, the ring A is substituted with methoxy groups at the 6- and 7-positions of the qui- 

noline ring, the ring B is substituted with methoxy groups at the 3- and 4-positions, n is 0, and k is 0. 

[0090] The salt of the compound of the formula (I) is preferably a pharmaceutically acceptable salt. Examples thereof 

include salts with inorganic bases, organic bases, inorganic acids, organic acids, basic or acidic amino acids and the 

like. 

[0091] Preferred examples of the salts with inorganic bases include alkaline metal salts such as a sodium salt, potas- 
sium salt and the like; alkaline earth metal salts such as a calcium salt, magnesium salt and the like; an aluminium salt; 

an ammonium salt and the like. 

[0092] Preferred examples of the salts with organic bases include salts with trimethylamine, triethylamine, pyridine, 
picoline, ethanolamine, diethanolamine, triethanolamine, dicyclohexylamine, N,N'-dibenzylethylenediamine and the 
like. 

[0093] Preferred examples of the salts with inorganic acids include salts with hydrochloric acid, hydrobromic acid, 
nitric acid, sulfuric acid, phosphoric acid and the like. 

[0094] Preferred examples of the salts with organic acids include salts with formic acid, acetic acid, trifluoroacetic 
acid, fumaric acid, oxalic acid, tartaric acid, maleic acid, citric acid, succinic acid, malic acid, methanesulfonic acid, ben- 
zenesulfonic acid, p-toluenesulfonic acid and the like. 
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[0095] Preferred examples of the salts with basic amino acids include salts with arginine, lysine, ornithine and the like. 

Preferred examples of the salts with acidic amino acids include aspartic acid, glutamic acid and the like. 
[0096] The compound of the formula (I) can be formulated with a pharmaceutically acceptable carrier and adminis- 
tered orally or parenterally as solid preparations such as tablets, capsules, granules, powders or the like; or liquid prep- 

5 arations such as syrups, injections or the like. 

[0097] As the pharmaceutically acceptable carrier, various organic or inorganic carrier materials conventionally used 
for pharmaceutical preparations can be used and formulated as excipients, lubricants, binders, disintegrators and the 
like for solid preparations; solvents, solution adjuvants, suspending agents, tonicity agents, buffering agents, soothing 
agents and the like for liquid preparations and the like. If necessary, pharmaceutical additives such as antiseptics, anti- 

10 oxidants, colorants, sweetening agents and the like can be used. 

[0098] Preferred examples of the excipient include lactose, sucrose, D-mannitol, starch, crystalline cellulose, light 
anhydrous silicic acid and the like. 

[0099] Preferred examples of the lubricant include magnesium stearate, calcium stearate, talc, colloidal silica and the 
like. 

15 [0100] Preferred examples of the binder include crystalline cellulose, sucrose, D-mannitol, dextrin, hydroxypropyl cel- 
lulose, hydroxypropyl methyl cellulose, polyvinyl-pyrrolidone and the like. 

[0101] Preferred examples of the disintegrator include starch, carboxymethylcellulose, carboxymethyl cellulose cal- 
cium, croscarmellose sodium, carboxymethyl starch sodium and the like. 

[0102] Preferred examples of the solvent include water for injection, alcohols, propylene glycol, macrogol, sesame oil, 
20 corn oil and the like. 

[0103] Preferred examples of the solution adjuvant include polyethylene glycol, propylene glycol, D-mannitol, benzyl 
benzoate, ethanol, trisaminomethane, cholesterol, triethanolamine, sodium carbonate, sodium citrate and the like. 
[0104] Preferred examples of the suspending agent include surfactants such as stearyl triethanolamine, sodium lauryl 
sulfate, laurylaminopropionic acid, lecithin, benzalkonium chloride, benzethonium chloride, glyceryl monostearate and 
25 the like; hydrophilic polymers such as polyvinyl alcohol, polyvinyl pyrrolidone, carboxymethyl cellulose sodium, methyl 
cellulose, hydroxymethyl cellulose, hydroxyethyl cellulose, hydroxypropyl cellulose and the like. 
[0105] Preferred examples of the tonicity agent include sodium chloride, glycerin, D-mannitol and the like. 
[0106] Preferred examples of the buffering agent include buffers such as phosphates, acetates, carbonates, citrates 
and the like. 

30 [0107] Preferred examples of the soothing agent include benzyl alcohol and the like. 

[0108] Preferred examples of the antiseptics include parahydroxy benzoic acid esters, chlorobutanol, benzyl alcohol, 
phenethyl alcohol, dehydroacetic acid, sorbic acid and the like. 

[0109] Preferred examples of the antioxidant include sulfites, ascorbic acid and the like. 

[0110] The compound (I) used in the present invention has low toxicity. For example, the compounds of Examples 142 
35 and 1 81 are orally administered to mice in a dose of 1 ,000 mg/kg, no mouse was died. Thus, the compound (I) is a use- 
ful agent as a bone resorption inhibitor for preventing or treating osteoporosis for mammals such as humans, cattle, 

horses, swine, dogs, cats and the like. 

[0111] The dose of the compound (I) used in the present invention can be appropriately selected depending upon the 
administration route and condition of the patient to be treated. Normally, the dose can be selected from the regions of 
40 10 mg to 500 mg per adult in the case of oral administration and 1 mg to 100 mg per adult in the case of parenteral 
administration. The compound in the above dose can be administered a day in one to three divided doses. 
[0112] The above compound (I) can be prepared, for example, as follows. 
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Method A 
[0113] 


10 



0 


Q-COCHzCOOR* (V-1) 



(IV) 


(I-l) 


15 


20 wherein Q is an optionally substituted hydrocarbon group, is a lower alky! group, and the other symbols are as 
defined above. 

[0114] The optionally substituted hydrocarbon group by Q in the formulas (1-1) and (V-1) includes the same groups 

as those described above for R or Z'' . 

[01 1 5] Examples of the lower alkyi group represented by R'^ in the formulas (1-1 ) and (V-1 ) include alkyi groups having 
25 1 to 4 carbon atoms such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl and the like. 

[0116] In this method, a 2-aminobenzophenone derivative (IV) is reacted with the compound (V-1) in the presence of 
an acid to prepare the compound (1-1). The reaction of the compound (IV) and the compound (V-1) can be carried out 
in an appropriate solvent. Examples of the solvent include aromatic hydrocarbons (e.g., benzene, toluene, xylene, etc.), 
ethers (e.g., dioxane, tetrahydrofuran, dimethoxyethane, etc.), alcohols (e.g., methanol, ethanol, propanol, etc.), N,N- 
30 dimethylformamide, dimethyl sulfoxide, chloroform, dichloromethane, 1 ,2-dichloroethane, 1 ,1,2,2-tetrachloroethane, 
acetic acid and the like. The reaction of the compound (IV) and the compound (V-1) is carried out in the presence of an 
appropriate acid such as Lewis acids (e.g., aluminium chloride, zinc chloride, etc.), hydrochloric acid, sulfuric acid, trif- 
luoroacetic acid, p-toluenesulfonic acid or the like. The amount of the acid to be used is preferably 0.05 to 2.0 mol per 
mol of the compound (IV). The reaction temperature is normally 20°C to 200°C, preferably about 30°C to 150°C. The 
35 reaction time is 0.5 to 20 hours, preferably 1 to 10 hours. 

[0117] The compound (1-1) thus obtained can be isolated and purified by conventional separation and purification 
techniques such as concentration, concentration under reduced pressure, solvent extraction, crystallization, recrystal- 
lization, redistribution, chromatography and the like. 

40 Method B 

[0118] 


45 


50 



(IV) (1-2) 

55 


wherein each symbol is as defined above. 
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[0119] In this method, the 2-aminobenzophenone derivative (IV) is reacted with the nitrile derivative (VI-1 ) to prepare 

the quinazoine derivative (1-2). The reaction of the compound (IV) with the compound (VI-1) is carried out in an appro- 
priate solvent. Examples of the solvent include aromatic hydrocarbons (e.g., benzene, toluene, xylene, etc.), ethers 
(e.g., dioxane, tetrahydrofuran, dimethoxyethane, etc.), N,N-dimethylformamide, dimethyl sulfoxide, chloroform, dichlo- 

5 romethane, 1 ,2-dichloroethane, 1,1 ,2,2-tetrachloroethane, acetic acid and the like. 

[0120] The reaction of the compound (IV) with the compound (VI-1 ) is carried out in the presence of an appropriate 
acid such as Lewis acids (e.g., aluminium chloride, zinc chloride, etc.), sulfuric acid, trifluoroacetic acid, p-toluenesul- 
fonic acid and the like. The amount of the acid to be used is about 1 to 5 mol, preferably 1 to 2 mol per mol of the com- 
pound (IV). The reaction temperature is normally 20°C to 200°C, preferably about 30°C to 150°C. The reaction time is 

10 0.5 to 20 hours, preferably 1 to 10 hours. The reaction may be carried out using an excess amount of the compound 
(VI-1) as the solvent. 

[0121] The quinazoline compound (1-2) thus obtained can be isolated and purified by conventional separation and 
purification techniques such as concentration, concentration under reduced pressure, solvent extraction, crystallization, 
recrystallization, redistribution, chromatography and the like. 

15 

Method C 
[0122] 


25 


30 


35 



(1-4) 

40 


45 wherein is an oxygen atom or sulfur atom, is an optionally substituted hydrocarbon group or an optionally substi- 
tuted heterocyclic group whose ring-constituting carbon atom is attached to X^. 

[0123] Examples of the optionally substituted hydrocarbon group represented by in the formulas (VII) and (1-4) 
include the same groups as those described above for R or Z''. Examples of the optionally substituted heterocyclic 
group whose ring-constituting carbon atom is attached to X^ include the same groups as those described above for R 

50 or Z"" . 

[0124] In this method, the compound (1-3) is prepared according to the same manner as in the method A and then 
reacted with the compound (VIII) to prepare the compound (1-4). The reaction of the compound (IV) with the compound 
(V-2) can be carried out according to the same manner as in the method A. The reaction of the compound (1-3) with the 
compound (VII) is carried out in an appropriate solvent. Examples of the solvent include aromatic hydrocarbons (e.g., 
55 benzene, toluene, xylene, etc.), ethers (e.g., dioxane, tetrahydrofuran, dimethoxyethane, etc.), alcohols (e.g., methanol, 
ethanol, propanol, etc.), ethyl acetate, acetonitrile, pyridine, N,N-dimethylformamide, dimethyl sulfoxide, chloroform, 
dichloromethane, 1 ,2-dichloroethane, 1 ,1 ,2,2-tetrachloroethane, acetone, 2-butanone and the like. These solvents can 
be used alone or as a mixture thereof. 
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[0125] The reaction of the compound (1-3) with the compound (Vil) is carried out in the presence of an appropriate 

base such as alkaline metal salts (e.g., sodium hydroxide, potassium hydroxide, potassium carbonate, sodium carbon- 
ate, sodium bicarbonate, etc.), silver carbonate (Ag2C03), amines (e.g., pyridine, triethylamine, N,N-dimethylaniline, 
etc.), sodium hydride, potassium hydride or the like. The amount of the base to be used is preferably about 1 to 5 mol 
5 per mol of the compound (1-3). The reaction temperature is normally - 20°C to 1 50°C, preferably about -1 0°C to 1 00°C. 
[0126] The quinoline derivatives (1-3) and (1-4) thus obtained can be isolated and purified by conventional separation 
and purification techniques such as concentration, concentration under reduced pressure, solvent extraction, crystalli- 
zation, recrystallization, redistribution, chromatography and the like. 

10 Method D 

[0127] 



(I -6) 


40 wherein each symbol is as defined above. 

[0128] In this method, the compound (1-5) is prepared according to the same manner as in the method B and then 
reacted with the compound (VII) to give the compound (1-6). The reaction of the compound (1-5) with the compound (VII) 
can be carried out according to the same manner as described for the reaction of the compound (1-3) with the com- 
pound (VII) in the method C. 

45 [0129] The quinazoline derivatives (1-5) and (1-6) thus obtained can be isolated and purified by conventional separa- 
tion and purification techniques such as concentration, concentration under reduced pressure, solvent extraction, crys- 
tallization, recrystallization, redistribution, chromatography and the like. 


12 


EP0 634 169 B1 


Method E 
[0130] 

5 


10 



(1-7) (1-8) 

15 


20 

wherein each symbol is as defined above. 

[0131] In this method, the compound (1-7) is subjected to reduction to give the alcohol (1-8). This reduction can be 
carried out by per se known methods, for example, with a metal hydride, metal hydride complex, diborane or substituted 
borane, catalytic hydrogenation or the like. That is, this reaction is carried out by treating the compound (1-7) with a 

25 reducing agent. Examples of the reducing agent include metals and metal salts such as alkaline metal borohydride 
(e.g., sodium borohydride, lithium borohydride, etc.), metal hydride complexes (e.g., lithium aluminium hydride, etc.), 
metal hydrides (e.g., sodium hydride, etc.), organic tin compounds (e.g., triphenyltin hydride, etc.), nickel compounds, 
zinc compounds and the like; catalytic reducing agents using a transition metal catalyst (e.g., palladium, platinum, rho- 
dium, etc.) and hydrogen; diborane and the like. 

30 [0132] This reaction is carried out in an organic solvent which does not have a detrimental effect on the reaction. The 
solvent is appropriately selected depending upon the kind of the reducing agent. Examples of the solvent include aro- 
matic hydrocarbons (e.g., benzene, toluene, xylene, etc.), halogenated hydrocarbons (e.g., chloroform, carbon tetra- 
chloride, dichloromethane, 1 ,2-dichloroethane, 1 ,1 ,2,2-tetrachloroethane, etc.), ethers (e.g., diethyl ether, 
tetrahydrofuran, dioxane, etc.), alcohols (e.g., methanol, ethanol, propanol, isopropanol, 2-methoxyethanol, etc.), 

35 amides (e.g., N,N-dimethylformamide, etc.) and the like. These solvents can be used alone or as a mixture thereof. The 
reaction temperature is normally -20°C to 150°C, preferably about 0°C to 100°C. The reaction time is about 1 to 24 
hours. 

[0133] The quinoline derivative (1-8) thus obtained can be isolated and purified by conventional separation and puri- 
fication techniques such as concentration, concentration under reduced pressure, solvent extraction, crystallization, 
40 recrystallization, redistribution, chromatography and the like. 


45 


50 


55 


13 


EP0 634 169 B1 


Method F 
[0134] 


10 


15 


20 


CH2CI 

II ^ 

II .y' 



(C6H5)3P 


(1-9) 


Z»-(CH2),-,CH0 (K) 



N^CH2P*(C6H5)3C1- 

■Y' 


(VI) 

K CH = CH(CH2)<,-i-Z» 



25 


(I -10) 


30 


Reduction 



35 


(I -11) 


40 

wherein q is an integer of 1 to 5, Y' is a nitrogen atom or C-COOR'^, and the other symbols are as defined above. 
[0135] In this method, firstly, a compound of the formula (1-9) is reacted with an equivalent amount of triphenylphos- 
phine to give a phosphonium salt of the formula (VIII). This reaction is carried out in a solvent. Examples of the solvent 
include aromatic hydrocarbons (e.g., benzene, toluene, xylene, etc.), ethers (e.g., tetrahydrofuran, dioxane, dimethox- 
45 yethane, etc.), acetonitrile and the like. These solvents may be used alone or as a mixture thereof. The reaction tem- 
perature is 10°C to 200°C, preferably 30°C to 150°C. The reaction time is 0.5 to 50 hours. 

[0136] Then the phosphonium salt (VIII) and aldehyde derivative (IX) are subjected to condensation reaction to give 
the compound (1-10). The condensation reaction of the compound (VIII) and the compound (IX) is carried out in an 
appropriate solvent in the presence of a base. Examples of the solvent include alcohols (e.g., methanol, ethanol, pro- 

50 panol, etc.), ethers (e.g., ethyl ether, dioxane, tetrahydrofuran, dimethoxyethane, etc.), aromatic hydrocarbons (e.g., 
benzene, toluene, xylene, etc.), dichloromethane, 1 ,2-dichloroethane, N,N-dimethylformamide, dimethyl sulfoxide and 
the like. These solvents can be used alone or as a mixture thereof. Examples of the base include alkaline metal 
hydrides (e.g., sodium hydride, potassium hydride, etc.), alkoxides (e.g., sodium ethoxide, sodium methoxide, potas- 
sium ethoxide, potassium tert-butoxide, etc.), organic lithium compounds (e.g., methyl lithium, butyl lithium, phenyl lith- 

55 ium, etc.), sodium amide and the like. The amount of the base to be used is preferably about 1 to 1 .5 mol per mol of the 
compound (VIII). The reaction temperature is normally -50°C to 100°C, preferably -20°C to 50°C. The reaction time is 
0.5 to 20 hours. 

[0137] The compound (1-10) can be obtained as a mixture of (E)- and (Z)-isomers with respect to the newly formed 
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double bond. By using each of the isomers after isolation or as a mixture of its isomers without isolation, the compound 

(1-10) is subjected to reduction to give the compound (1-11). This reduction is carried out according to conventional 
methods in a solvent in the presence of a catalyst such as palladium catalysts (e.g., palladium carbon, palladium black, 
etc.), platinum catalysts (e.g., platinum dioxide, etc.), Raney nickel or the like under an atmosphere of hydrogen. Exam- 
5 pies of the solvent include alcohols (e.g., methanol, ethanol, propanol, etc.), ethers (e.g., ethyl ether, dioxane, tetrahy- 
drofuran, dimethoxyethane, etc.), aromatic hydrocarbons (e.g., benzene, toluene, xylene, etc.), dichloromethane, 1,2- 
dichloroethane, ethyl acetate, acetonitrile, acetone, 2-butanone, N,N-dimethylformamide, dimethyl sulfoxide and the 
like. These solvents may be used alone or as a mixture thereof. The hydrogen pressure is 1 to 150 atm, preferably 1 to 
20 atm. 

10 [0138] The quinoline or quinazoline derivatives (1-1 0) and (1-1 1 ) thus obtained can be isolated and purified by conven- 
tional separation and purification techniques such as concentration, concentration under reduced pressure, solvent 
extraction, crystallization, recrystallization, redistribution, chromatography and the like. 

Method G 

15 

[0139] 


20 



(1-7) (1-12) 


30 


(R')(R2)NH (X) 


35 



(1-13) 


40 


wherein each symbol is as defined above. 

[0140] In this method, firstly, the quinoline ester derivative (1-7) is subjected to hydrolysis reaction to give the carbox- 
45 ylic acid derivative (1-1 2). This hydrolysis reaction can be carried out according to conventional methods in the presence 
of an acid or base in a solvent. As the solvent, there can be used, for example, a mixture of water and an alcohol (e.g., 
methanol, ethanol, etc.), ether (e.g., tetrahydrofuran, dioxane, etc.), N,N-dimethylformamide, dimethyl sulfoxide, ace- 
tone or the like. Examples of the base include potassium carbonate, sodium carbonate, sodium methoxide, sodium 
ethoxide, potassium tert-butoxide, sodium hydroxide, potassium hydroxide, lithium hydroxide and the like. Examples of 
50 the acid include hydrochloric acid, sulfuric acid, acetic acid, hydrobromic acid and the like. The acid or base is preferably 
used in an excess amount (base: 1 .2 to 10 equivalents, acid: 2 to 50 equivalents) based on the compound (1-7). The 
temperature of the reaction is normally - 20°C to 150°C, preferably about -10°C to 100°C. 

[0141] Then, the compound (1-12) is subjected to amidation to give the compound (1-13). This amidation is carried out 
by the reaction of the compound (1-12) with the compound (X). The condensation reaction of the compound (1-12) with 
55 the compound (X) is carried out by conventional techniques for peptide synthesis. The techniques for peptide synthesis 
may be by any known methods such as methods described in M. Bodansky and M. A. Ondetti, Peptide Synthesis, Inter- 
science, New York (1966); F. M. Finn and K. Hofmann, The Proteins, Vol. 2, edited by H. Nenrath and R. L. Hill, Aca- 
demic Press Inc., New York (1976); Nobuo Izumiya et al., Basics and Experiments of Peptide Synthesis, Maruzen K. K. 
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(1985), for example, azide method, chloride method, acid anhydride method, mixed anhydride method, DCC method, 

activated ester method, method using the Woodward reagent K, carbonyldiimidazole method, oxidation and reduction 
method, DCC/HONB method and method using DEPC (diethyl phosphorocyanidate). This condensation reaction can 
be carried out in a solvent. Examples of the solvent include anhydrous or hydrous dimethylformamide, dimethyl sulfox- 
ide, pyridine, chloroform, dichloromethane, tetrahydrofuran, acetonitrile and the like. These solvents can be used alone 
or as a mixture thereof. The reaction temperature is normally about -20°C to about 50°C, preferably -1 0°C to 30°C. The 
reaction time is 1 to 100 hours, preferably 2 to 40 hours. 

[0142] The quinoline derivatives (1-12) and (1-13) thus obtained can be isolated and purified by conventional separa- 
tion and purification techniques such as concentration, concentration under reduced pressure, solvent extraction, crys- 
tallization, recrystallization, redistribution, chromatography and the like. 

Method H 

[0143] 



(1-14) 


wherein each symbol is as defined above. 

[0144] The reaction of the compound (IV) with malonic acid ester derivative (XI) is carried out in the presence of a 
base according to per se known method. Examples of the base include organic bases such as trialkylamine (e.g., tri- 
methylamine, triethylamine, etc.), picoline, N-methylpyrrolidine, N-methylmorpholine, 1 ,5-diazabicyclo[4.3.0]non-5- 
en,1 ,4-diazabicyclo[2.2.2]non-5-en, 1 ,8-diazabicyclo[5.4.0]-7-undecene and the like. The amount of the base to be 
used is preferably 1 to 5 mol per mol of the compound (IV). The temperature of this reaction is normally 0°C to 200°C, 
preferably about 20°C to 150°C. Then the compound (XII) is chlorinated to give the compound (XIII). This method is car- 
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ried out by known methods, for example, by heating the compound (XII) with phosphorus pentachloride, phosphorus 

oxychloride, thionyl chloride or oxalyl chloride in a solvent or in the absence of a solvent. 

[0145] The compound (XIII) is reacted with the compound (VII) to give the quinoline derivative (1-14). The reaction of 
the compound (XIII) with the compound (VII) is carried out in an appropriate solvent. Examples of the solvent include 

5 aromatic hydrocarbons (e.g., benzene, toluene, xylene, etc.), ethers (e.g., dioxane, tetrahydrofuran, dimethoxyethane, 
etc.), alcohols (e.g., methanol, ethanol, propanol, etc.), ethyl acetate, acetonitrile, pyridine, N,N-dimethylformamide, 
dimethyl sulfoxide, chloroform, dichloromethane, 1 ,2-dichloroethane, 1 ,1 ,2,2-tetrachloroethane, acetone, 2-butanone 
and the like. These solvents can be used alone or as a mixture thereof. The reaction of the compound (XIII) with the 
compound (VII) is carried out in the presence of a base such as alkaline metal salts (e.g., sodium hydroxide, potassium 

10 hydroxide, sodium carbonate, sodiumbicarbonate, etc.), amines (e.g., pyridine, triethylamine, N,N-dimethyianiline, etc.), 
sodium hydride, potassium hydride or the like. The amount of the base to be used is preferably about 1 to 5 mol per mol 
of the compound (XIII). The reaction temperature is normally - 20°C to 150°C, preferably about -10°C to 100°C. 
[0146] The quinoline derivative (1-14) thus obtained can be isolated and purified by conventional separation and puri- 
fication techniques such as concentration, concentration under reduced pressure, solvent extraction, crystallization, 

15 recrystallization, redistribution, chromatography and the like. 

Method I 
[0147] 

20 



(1-15) (1-16) 


35 

wherein r is 1 or 2, and the other symbols are as defined above. 

[0148] In this method, the compound (1-15) obtained in Methods C or D is subjected to oxidation to give the compound 
(1-16). This oxidation is carried out according to conventional methods using an oxidizing agent such as m-chloroper- 
benzoic acid, hydrogen peroxide, peresters, sodium metaperiodate or the like. This oxidation is advantageously carried 

40 out in an organic solvent inert in the reaction conditions such as halogenated hydrocarbons (e.g., dichloromethane, 
chloroform, 1 ,2-dichloroethane, etc.), hydrocarbons (e.g., benzene, toluene, etc.), alcohols (e.g., methanol, ethanol, 
propanol, etc.) or the like. When the oxidizing agent is used in an equivalent amount or less based on the compound (I- 
15), the compound of the formula (1-16) wherein r is 1 is preferentially formed. When the oxidizing agent is used in 
excess of an equivalent amount, the compound of the formula (1-16) wherein r is 1 is further oxidized to give the com- 

45 pound of the formula (1-1 6) wherein r is 2. The reaction is carried out at room temperature or lower, preferably about - 
50°C to 20°C for 0.5 to 10 hours. 

[0149] The quinoline derivative (1-1 6) thus obtained can be isolated and purified by conventional separation and puri- 
fication techniques such as concentration, concentration under reduced pressure, solvent extraction, crystallization, 
recrystallization, redistribution, chromatography and the like. 

50 


55 
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Method J 
[0150] 


10 



Oxidation 



(1-17) 


(1-18) 


15 


20 wherein each symbol is as defined above. 

[0151] In this method, the compound (1-17) wherein is a sulfur atom that is obtained in Method H is subjected to 
oxidation to give the compound (1-1 8). This oxidation can be carried out according the same manner as in the method I. 
[0152] The quinoline derivative (1-1 8) thus obtained can be isolated and purified by conventional separation and puri- 
fication techniques such as concentration, concentration under reduced pressure, solvent extraction, crystallization, 

25 recrystallization, redistribution, chromatography and the like. 


30 


35 


40 


45 


50 


55 
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Method K 


[0153] 



(1-21) 


35 

wherein Q' is a leaving group and the other symbols are as defined above. 

[0154] Examples of the leaving group represented by Q' include halogen atoms, preferably chlorine, bromine and 
iodine; hydroxyl groups activated by esterification such as organic sulfonic acid residues (e.g., p-toluenesulfonyloxy, 
methansulfonyloxy, etc.), organic phosphoric acid residues (e.g,. diphenylphosphoryloxy, dibenzylphosphoryloxy, 

40 dimethylphosphoryloxy, etc.) and the like. 

[0155] In this method, firstly, the compound (1-1 9) is subjected to oxidation to give the compound (1-20). This oxidation 
is carried out according to the same manner as in the method I using an oxidizing agent such as m-chloroperbenzoic 
acid, hydrogen peroxide, peresters, sodium metaperiodate or the like. This oxidation is advantageously carried out in 
an organic solvent inert in the reaction conditions such as halogenated hydrocarbons (e.g., dichloromethane, chloro- 

45 form, 1 ,2-dichloroethane, etc.), hydrocarbons (e.g., benzene, toluene, etc.), alcohols (e.g., methanol, ethanol, propanol, 
etc.) or the like. The amount of the oxidizing agent to be used is 1 to 5 mol, preferably 1 to 2 mol per mol of the com- 
pound (1-1 9). The reaction is carried out at 0°C to 120°C, preferably about -1 0°C to 1 00°C for normally 0.5 to 1 0 hours. 
[0156] Then, the compound (1-20) is reacted with the compound (VII) according to the same manner as that described 
for the conversion from the compound (1-5) to the compound (1-6) in Method D. 

50 [0157] The quinoline or quinazoline derivatives (1-20) and (1-21 ) thus obtained can be isolated and purified by conven- 
tional separation and purification techniques such as concentration, concentration under reduced pressure, solvent 
extraction, crystallization, recrystallization, redistribution, chromatography and the like. 

[0158] The compound (1-21 ) wherein is a sulfur atom that is prepared by Method K can be converted to the corre- 
sponding sulfinyl or sulfonyl compound according to the same manner as that described in Method I. 

55 
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Method L 


[0159] 


10 



R 


cm 



15 


(IV) 


(n-1) 


20 

wherein each symbol is as defined above. 

[0160] In this method, the compound (IV) is reacted with a tetronic acid derivative (XIV) to give the compound (11-1). 

This reaction is carried out according to the same manner as in the method A. 

[0161] The quinoline derivative (11-1) thus obtained can be isolated and purified by conventional separation and puri- 
25 fication techniques such as concentration, concentration under reduced pressure, solvent extraction, crystallization, 
recrystallization, redistribution, chromatography and the like. 

IVIethod M 

30 [0162] 


35 


40 



(1-22) (m-i) 


45 


wherein each symbol is as defined above. 

[0163] In this method, the compound (1-22) is reacted with the amine derivative (XV) to give the compound (1 11-1). The 
50 reaction of the compound (1-22) with the compound (XV) is carried out in an appropriate solvent. Examples of the sol- 
vent include aromatic hydrocarbons (e.g., benzene, toluene, xylene, etc.), ethers (e.g., dioxane, tetrahydrofuran, 
dimethoxyethane, etc.), alcohols (e.g., methanol, ethanol, propanol, etc.), ethyl acetate, acetonitrile, pyridine, N,N- 
dimethylformamide, dimethyl sulfoxide, chloroform, dichloromethane, 1 ,2-dichloroethane, 1 ,1 ,2,2-tetrachloroethane, 
acetone, 2-butanone and the like. These solvents can be used alone or as a mixture thereof. The reaction of the com- 
55 pound (1-22) with the compound (XV) is carried out in the presence of an appropriate base such as alkaline metal salts 
(e.g., sodium hydroxide, potassium hydroxide, potassium carbonate, sodium carbonate, sodium bicarbonate, etc.), 
amines (e.g., pyridine, triethylamine, N,N-dimethylaniline, etc.), sodium hydride, potassium hydride or the like. The 
amount of the base to be used is preferably about 1 to 5 mol per mol of the compound (1-22). The reaction temperature 
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is normally -20°C to 150°C, preferably about -10°C to 100°C. 

[0164] The quinoline derivative tinus obtained can be isolated and purified by conventional separation and puri- 
fication techniques such as concentration, concentration under reduced pressure, solvent extraction, crystallization, 
recrystallization, redistribution, chromatography and the like. 

Method N 

[0165] 



(1-23) (I -24) 


wherein each symbol is as defined above. 

[0166] The reaction of the compound (1-23) with the compound (X) is carried out in an appropriate solvent. Examples 
of the solvent include aromatic hydrocarbons (e.g., benzene, toluene, xylene, etc.), ethers (e.g., dioxane, tetrahydro- 
furan, dimethoxyethane, etc.), alcohols (e.g., methanol, ethanol, propanol, etc.), ethyl acetate, acetonitrile, pyridine, 
N,N-dimethylformamide, dimethyl sulfoxide, chloroform, dichloromethane, 1 ,2-dichloroethane, 1 ,1 ,2,2-tetrachlo- 
roethane, acetone, 2-butanone and the like. These solvents can be used alone or as a mixture thereof. This reaction is 
carried out in the presence of an appropriate base such as alkaline metal salts (e.g., sodium hydroxide, potassium 
hydroxide, potassium carbonate, sodium carbonate, sodium bicarbonate, etc.), amines (e.g., pyridine, triethylamine, 
N,N-dimethylaniline, etc.), sodium hydride, potassium hydride or the like. The amount of the base to be used is prefer- 
ably about 1 to 5 mol per mol of the compound (1-23). The reaction temperature is normally -20°C to 150°C, preferably 
about -10°C to 100°C. 

[0167] In this reaction, the compound (X) may be used as the base by using it in an excess amount. 
[0168] The quinoline or quinazoline derivative (1-24) thus obtained can be isolated and purified by conventional sep- 
aration and purification techniques such as concentration, concentration under reduced pressure, solvent extraction, 
crystallization, recrystallization, redistribution, chromatography and the like. 

[0169] The quinoline derivative obtained by Methods L and M can be converted into the corresponding quinoline 1- 
oxide according to the oxidation method in Method K. 
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Method O 
[0170] 



(1-25) 


wherein each symbol is as defined above. 

[0171] In this method, the compound (XII) is converted into the mercapto derivative (XVI), followed by reaction with 
the compound (XVII) to give the compound (1-25). The reaction from the compound (XII) to the compound (XVI) can be 
carried out using a thiation reagent such as phosphorous pentasulfide (P2S5) or Lawesson's reagent or the like. Exam- 
ples of the solvent include aromatic hydrocarbons (e.g., benzene, toluene, xylene, etc.), ethers (e.g., dioxane, tetrahy- 
drofuran, dimethoxyethane, etc.), pyridine, chlorobenzene, dichlorobenzene, chloroform, dichloromethane, 1,2- 
dichloroethane, 1 ,1 ,2,2-tetrachloroethane and the like. These solvents can be used alone or as a mixture thereof. The 
amount of the thiation reagent to be used is preferably about 1 to 5 mol per mol of the compound (XII). The reaction 
temperature is normally 0°C to 200°C, preferably about 10°C to 180°C. The reaction of the compound (XVI) with the 
compound (XVII) can be carried out according to the same manner as described for the reaction between the com- 
pounds (1-3) and (VII) in the method C. 

[0172] The quinoline derivative (1-25) thus obtained can be isolated and purified by conventional separation and puri- 
fication techniques such as concentration, concentration under reduced pressure, solvent extraction, crystallization, 
recrystallization, redistribution, chromatography and the like. 

Method P 

[0173] In this method, the compound (I) containing an isopropoxy group as the substituent of the ring A or ring B is 

treated with titanium tetrachloride, titanium trichloride, boron trichloride, tetrachlorosilane or the like to convert the iso- 
propoxy group to a hydroxyl group, affording the corresponding compound containing a phenolic hydroxyl group as the 
substituent of the ring A or ring B. 

[0174] This reaction is carried out in an appropriate solvent. Examples of the solvent include carbon tetrachloride, 
dichloromethane, chloroform, 1 ,2-dichloroethane, 1 ,1 ,2,2-tetrachloroethane, acetonitrile and the like. These solvents 
can be used alone or as mixtures thereof. The amount of the titanium tetrachloride, boron trichloride, tetrachlorosilane, 
etc., is 1 to 10 mol, preferably 1 to 6 mol per mol of the isopropoxy group. The reaction temperature is -50°C to 100°C, 
preferably -20°C to 80°C. 

[0175] The following experiment illustrates the bone resorption inhibitory activity on the pharmaceutical composition 
of the present invention. 
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Experiment 1 

Bone resorption inliibiting activity: 

5 [0176] Tine bone resorption inhibiting activity was determined by tine metliod of Raisz (J. Clin. Invest. 44, 103-116 
(1965)). That is, ^^Ca (radioisotope of calcium in CaCl2 solution)(50 iiiCi) was subcutaneously injected into a Sprague- 
Dawley rat of 1 8th day of pregnancy. On the next day, the abdomen was opened and a fetal rat was taken out sterilely. 
The left and right humeri (radii and ulnae) were removed from the body under a dissection microscope, and connective 
tissues and cartilages were removed as much as possible. Thus, bone culture samples were prepared. The bone was 

10 incubated in a medium (0.6 ml) of BCJ^, Medium (Fitton-Jackson modification: GIBCO Laboratories, U.S.A.) containing 
2 mg/ml of bovine serum albumin at 37°C for 24 hours in an atmosphere of 5% CO2 in air. The bones were cultured for 
an additional 2 days in the above medium containing a final concentration of 1 |Lig/ml, 10 jiig/ml or 10 |aM of the com- 
pound. This bone was cultivated for 2 days in the resulting medium. The radioactivity of ^^Ca in the medium and the 
radioactivity of ^^Ca in the bone were determined. The ratio (%) of ^Ca released from the bone into the medium was 

15 calculated according to the following equation. 

45 

The ratio of Ca released from the bone into the medium (%) = 
45 

Ca counts in the medium xlOO 

^0 ^^Ca counts in the medium + "^^Ca counts in the bone 


[0177] The bones from the same litter were cultured for 2 days by the same manner without addition of the compound, 
and used as the control. The mean ± standard deviation of the values for five bones of each group was calculated. The 
25 ratio (%) of this value to the control value was calculated. The results are shown in Table 1 (In the tables hereinafter, 
Ex. No. indicates Example No.). 


Table 1 


30 

Compound (Ex. No.) 

Concentration 

Bone resorption inhibitory 

activity (^^Ca release) (% 
based on the control value) 


28 

1 0 |Lig/ml 

49 

35 

28 

1 iLig/ml 

51 


29 

1 0 |Lig/ml 

47 


41 

1 0 |Lig/ml 

45 


41 

1 |Lig/ml 

67 

40 




53 

10 |Lig/ml 

59 


57 

10 |Lig/ml 

59 


68 

1 0 |Lig/ml 

86 

45 

78 

10 |Lig/ml 

66 


81 

1 0 |Lig/ml 

55 


87 

1 0 |Lig/ml 

59 

50 

89 

1 0 |Lig/ml 

50 


89 

1 |Lig/ml 

78 


131 

1 0 |Lig/ml 

79 


134 

10|Lig/ml 

73 

55 

137 

1 |ug/ml 

54 


139 

10 |Lig/ml 

61 
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Table 1 (continued) 


Compound (Ex. No.) 

Concentration 

Bone resorption inhibitory 
activity (^^Ca release) (% 
based on the control value) 

142 

10"^ IVI 

66 

148 

1 0"^ IVI 

56 

159 

1 0 |Lig/ml 

39 

166 

10"^ IVI 

34 

181 

10"^ M 

45 

189 

10 |Lig/ml 

58 

01 1 

d. \ \ 

1 U IVI 

Oft 

237 

10"^ IVI 

40 

243 

10-^ M 

50 

263 

10"^ M 

45 

264 

10"^ M 

51 


[0178] As described above, the present invention provides a pharmaceutical composition comprising a quinoline or 
quinazoline derivative which has a direct effect on bones, exhibits excellent inhibitory activity of bone resorption and is 
useful as an agent for preventing or treating osteoporosis. 

[0179] The following Examples and Reference examples further illustrate the present invention in detail but are not to 
be construed to limit the scope thereof. 

Example 1 

[0180] Cone, sulfuric acid (0.3 ml) was added to a mixture of 2-amino-3',4'-dimethoxy-4,5-ethylenedioxybenzophe- 
none (6.5 g), ethyl 4-chloroacetoacetate (3.7 g) and acetic acid (60 ml), and the mixture was stirred at 100°C for 3 
hours. The reaction mixture was concentrated under reduced pressure, and the residue was poured into water, made 
alkaline with 2N sodium hydroxide and extracted with chloroform. The chloroform layer was washed with water and 
dried over MgS04. The solvent was evaporated under reduced pressure, and the residue was subjected to column 
chromatography on silica gel. The fractions eluted with chloroform/ethyl acetate (=7/3, v/v) gave ethyl 2-chloromethyl- 
4-(3,4-dimethoxyphenyl)-6,7-ethylenedioxyquinoline-3-carboxylate (5.5 g, 60%) which was then recrystallized from 
acetone. 

Colorless prisms, 
mp. 197-198°C. 


Elemental Analysis: 

Calcd. for C23H22NO6CI 
Found 

C,62.24; 
C,61.95; 

H,5.00; 
H,5.15; 

N,3.16 
N,3.01. 


Examples 2 to 26 

[0181] According to the same manner as that described in Example 1 , the compounds in Tables 2 to 4 were obtained. 
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A' . 












CHzCi 
COOC2H5 


Ex. 

1\0. 

A*. A2 

<^ 
\=zJ 

Yield 

mp 

Recrystallization 

001 Veil L 


0-L£, n 

■n2> 

Dl 

lUD iUD 

c Lnanoi ifa LC?! 

3 

6-Ci, H 


27 

112-114 

Methanol-Water 

4 

6-a. H 


42 

140-141 

Ethyl acetate-Hexane 

5 

6-C^. H 

^OCHs 
-(O)-0CH3 

44 

135-136 

Ethyl acetate-Ethyl ether 

6 

6-CH3, H 

-<a> 

42 

78-79 

Ethyl acetate-Hexane 

7 

7-CH3, H 


4U 


AceLone r#Lnyi exner 

8 

6-Br. H 


58 

108-109 

Acetone- 
Isopropyl ether 

9 

6-CF3. H 


80 

Note 1) 
Oil 


10 

6. 7-(CH3)2 


70 

170-171 

Ethyl acetate 

11 

6. 7-(CH3)2 


42 

119-120 

Ethyl acetate-Hexane 


Note 1) NMR (S ppm) in CDCI3: 0.92 ( 3H, t , J=7 . 2Hz ) , 4.06 
(2H,q,J=7.2Hz), 5.03 (2H,s), 7.33-7.37 (2H,in), 7.50-7.55 
(3H,m), 7.90-7.98 (2H,in), 8.26 ( lH,d, J=9 . 4Hz ) . 
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Table 3 




^Nv. CH2Ci 





6 "^^^ 

^]^C00C2H 

e 
«> 



Ex. 
No. 



Yield 
(X) 

mp 
(°C) 

Recrystallization 
Solvent 

12 

6, T-COCHzCHzO) 

■^O^OCHs 

44 

155-156 

Acetone-Ethyl ether 

13 

6. 7-(CH30)2 


23 

153-155 

Acetone-Ethyl ether 

14 

6. 7-(CH30)2 

h(§)-0CH3 

48 

108-109 

Ethyl ether 

15 

6. 7-(CH30)2 

^0CH3 

81 

75-76 

Isopropyl ether 

16 

6. 7-(CH30)2 


53 

146-147 

Ethyl acetate-Hexane 

17 

6. 7-(CH30)2 

-<O)-0C2H5 

50 

151-153 

Ethyl acetate-Hexane 

18 

6. 7-(CH30)2 


53 

160-161 

Ethyl acetate-Hexane 

19 

6, 7-(CH30)2 


35 

126-127 

Acetone-Ethyl ether 

20 

6. 7-(Ce30)2 

^OCHa 
-(O)^0CH3 

44 

181-182»» 

Acetone-Ethyl ether 

21 

6. 7-(CH30)2 

/— (OCH3 
^(O)-0CH3 

53 

147-148 

Acetone-Ethyl ether 

22 

6. 7-(CH30)2 

^7 

44 

134-135 

Ethyl acetate-Hexane 
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Note 1 ) Methyl 2-chloromethyl-4- ( 3 , 4-dimethoxyphenyl ) - 
6 , 7-dimethoxyquinoline-3-carboxylate . 
Table 4 


A' . 

6 "^^^^ 

[ B H 

Ex. 

No. 



Yield 
(%) 

mp 

CO 

Recrystallization 
Solvent 

23 

6.T-(CH30)2 

^0CH3 
-(O^OCHs 
^0CH3 

64 

211-212 

ChloroforiD- 
Acetone 

24 

6. 7-(C2H50)2 

^0CH3 
-(O>-0CH3 

68 

124-125 

Ethyl acetate-Hexane 

25 

H.H 

/— (OCH3 
^(O^OCHa 

50 

82-83 

Ethyl acetate-Hexane 

26 

6-CH3 

/-H'OCHa 
^Q>-0CH3 

80 

125-126 

Ethanol 


Example 27 

[0182] Cone, sulfuric acid was added to a mixture of 2-amino-4,5,3',4'-tetramethoxybenzophenone, ethyl acetoace- 
tate and acetic acid. The mixture was treated according to the same manner as that described in Example 1 to give 
ethyl 6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-2-methylquinoline-3-carboxylate (83%) which was then recrystallized 
from ethanol. 

Colorless prisms, 
mp. 147-148°C. 

Examples 28 to 49 

[0183] According to the same manner as that described in Example 27, the compounds in Tables 5 to 9 were 
obtained. 
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55 


28 
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55 


29 
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55 
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55 
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55 
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Example 50 

[0184] One drop of cone, sulfuric acid was added to a mixture of 2-amino-4,5,3',5'-tetramethoxy-4'-hydroxybenzophe- 
none (0.333 g), tetronic acid (tetrahydrofuran-2,4-dione)(0.1 1 g) and acetic acid (10 ml), and the mixture was stirred at 
5 100°C for 1.5 hours. The reaction mixture was concentrated under reduced pressure. The residual oil was poured into 
water, neutralized with an aqueous saturated sodium bicarbonate solution and extracted with chloroform. The chloro- 
form layer was washed with water and dried over magnesium sulfate. Evaporation of the solvent gave 6,7-dimethoxy-9- 
(4-hydroxy-3,5-dimethoxyphenyl)furo[3,4-b]quinoline -1(3H)-one (0.349 g, 88%) which was then recrystallized from 
methanol. Pale yellow needles, mp. 247-248°C. 

10 

Examples 51 to 55 

[0185] According to the same manner as that described in Example 50, the compounds in Table 10 were obtained. 
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Example 56 

[0186] A mixture of ethyl 2-chloromethyl-6,7-dimethoxy-4-(3,4-dimethoxyphenyl)quinoline-3-carboxylate (3.0 g), m- 
55 chloroperbenzoic acid (85%, 2.3 g) and methanol (40 ml) was stirred for 2 hours under reflux. The solvent in the reac- 
tion mixture was evaporated under reduced pressure, and the residue was poured into chloroform. The chloroform layer 
was washed with water and dried over magnesium sulfate. The solvent was evaporated under reduced pressure. The 
residue was subjected to column chromatography on silica gel. The fractions eluted with chloroform/ethyl acetate (=6/4, 


34 


EP0 634 169 B1 


v/v) gave ethyl 2-chloromethyl-6,7-dimethoxy-4-(3,4-dimethoxyphenyl)quinoline-3-carboxylate 1 -oxide (2.0 g, 65%) 
which was then recrystallized from acetone-isopropyl ether. 

Coiorless prisms, 
mp. 193-194°C. 


Elemental Analysis: 

Calcd. for C23H24NO7CI 
Found 

C,59.81; 
C,59.69; 

H,5.24; 
H,5.32; 

N,3.03 
N,3.05. 


Example 57 

[0187] Powdered aluminium chloride (6.7 g) was added to a mixture of 2-amino-4,5,3',4'-tetramethoxybenzophenone 
(8.0 g) and chloroacetonitrile (25 ml), and the mixture was stirred at 100°C for 2 hours. To the reaction mixture was 
poured into water, and the resulting mixture was extracted with chloroform. The chloroform layer was washed with water 
and dried over magnesium sulfate. The solvent was evaporated. The residue was subjected to column chromatography 
on silica gel. The fractions eluted with chloroform/ethyl acetate (=10/1, v/v) gave 2-chloromethyl-6,7-dimethoxy-4-(3,4- 
dimethoxyphenyl)quinazoline (4.9 g, 52%) which was then recrystallized from acetone. 

Colorless prisms, mp. 183-184°C. 

Example 58 

[0188] A mixture of sodium iodide (1 .68 g) and methyl ethyl ketone (15 ml) was stirred at 80°C for 1 hour, and then 
ethyl 2-chloromethyl-6,7-dimethoxy-4-(3,4-dimethoxyphenyl)quinoline-3-carboxylate (2.0 g) was added thereto, and the 
resulting mixture was stirred at the same temperature for 12 hours. The insoluble solid was filtered off, and the filtrate 
was concentrated under reduced pressure. The residue was poured into water and extracted with ethyl acetate. The 
ethyl acetate layer was washed with water and dried over magnesium sulfate, and the solvent was evaporated. The 
residual oil was subjected to column chromatography on silica gel. The fractions eluted with chloroform/ethyl acetate 
(1/1, v/v) gave ethyl 6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-2-iodomethylquinoline-3-carboxylate (1.4 g, 58%) which 
was then recrystallized from ethyl acetate-hexane. 

Colorless prisms, 
mp. 170-1 71 °C. 


Elemental Analysis: 

Calcd. for C23H24NO6I 
Found 

C,51.41; 
C,51.25; 

H,4.50; 
H,4.53; 

N,2.61 
N,2.58. 


Example 59 

[0189] A mixture of ethyl 2-chloromethyl-6,7-dimethoxy-4-(3,4-dimethoxyphenyl)quinoline-3-carboxylate (3.0 g), 1- 
ethyl-2-mercaptoimidazole (1 .0 g), potassium carbonate (1.1 g) and N,N-dimethylformamide (30 ml) was stirred at room 
temperature for 3 hours. The reaction mixture was poured into water and extracted with ethyl acetate. The ethyl acetate 
layer was washed with water and dried over magnesium sulfate, and the solvent was evaporated under reduced pres- 
sure. The residue was subjected to column chromatography on silica gel. The fractions eluted with chloroform/ethyl 
acetate (=3/2, v/v) gave ethyl 2-[(1 -ethylimidazol-2-yl)thiomethyl]-6,7-dimethoxy-4-(3,4-dimethoxyphenyl)quinoline-3- 
carboxylate (2.8 g, 78%) which was then recrystallized from ethyl acetate-hexane. 

Colorless prisms. 
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mp. 157-158°C. 


Elemental Analysis: 

Calcd. for C23H31N3O6S 
Found 

C,62.55; 
C,62.55; 

H,5.81; 
H,5.84; 

N,7.82 
N,7.79. 


Example 60 

[0190] m-Chloroperbenzoic acid (85%, 830 mg) was added in small portions under Ice-cooling to a solution of ethyl 
6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-2-[(1-methylimidazol-2-yl)thiomethyl]quinoline-3-carboxylate (3.0 g) in dichlo- 
romethane (75 ml). The reaction mixture was stirred at room temperature for 2.5 hours, washed successively with 5% 
aqueous NaHS03 solution, saturated aqueous sodium bicarbonate solution and water, and dried over magnesium sul- 
fate. The solvent was evaporated under reduced pressure. The residue was subjected to column chromatography on 
silica gel. The fractions eluted with ethyl acetate/methanol (10/1, v/v) gave ethyl 6,7-dimethoxy-4-(3,4-dimethoxyphe- 
nyl)-2-[(1-methylimidazol-2-yl )sulfinylmethyl]quinoline-3-carboxylate (1.8 g, 58%) which was then recrystallized from 
acetone-ethyl ether. 

Colorless prisms, 
mp. 193-194°C. 


Elemental Analysis: 

Calcd. for C27H29N3O7S 
Found 

C,60.10; 
C,59.80; 

H,5.42; 
H,5.60; 

N,7.79 
N,7.51. 


Example 61 

[0191] According to the same manner as that described in Example 60, ethyl 2-[(2-benzimidazolyl)sulfinylmethyl]-6,7- 
dimethoxy-4-(3,4-dimethoxyphenyl)quinoline-3-carboxylate was obtained and then recrystallized from acetone. 

Colorless prisms, 
mp. 160-1 61 °C. 


Elemental Analysis: 

Calcd. for C30H29N3O7S 
Found 

C,62.60; 
C,62.21; 

H,5.08; 
H,5.10; 

N,7.30 
N,7.09. 


Example 62 

[0192] m-Chloroperbenzoic acid (85%, 2.5 g) was added in small portions under ice-cooling to a solution of ethyl 6,7- 
dimethoxy-4-(3,4-dimethoxyphenyl)-2-[(1-methylimidazol-2-yl)thiomethyl]quinoline-3-carboxylate (2.5 g) in dichlo- 
romethane (60 ml). The reaction mixture was stirred at room temperature for 4 hours, washed successively with 5% 
aqueous NaHS03 solution, saturated aqueous sodium bicarbonate solution and water, and dried over magnesium sul- 
fate. The solvent was evaporated under reduced pressure. The residue was subjected to column chromatography on 
silica gel. The fractions eluted with ethyl acetate/methanol (10/1, v/v) gave ethyl 6,7-dimethoxy-4-(3,4-dimethoxyphe- 
nyl)-2-[(1-methylimidazol-2-yl)sulfonylmethyl]quinoline-3-carboxylate (1.5 g, 58%) which was then recrystallized from 
acetone-ethyl ether. 
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Colorless prisms, 
mp. 183-184°C. 


Elemental Analysis: 

Calcd. for C27H29N3O8S 
Found 

C,58.37; 
C,58.46; 

H,5.26; 
H,5.24; 

N,7.56 
N,7.20. 


Example 63 

[0193] According to the same manner as that described in Example 62, ethyl 2-[(2-benzimidazolyl)sulfonylmethyl]- 
6,7-dimethoxy-4-(3,4-dimethoxyphenyl)quinoline-3-carboxylate was obtained and then recrystallized from acetone-iso- 
p ropy I ether. 

Colorless prisms, 
mp. 181-182°C. 


Elemental Analysis: 

Calcd. for C3oH29N308S 
Found 

C,60.90; 
C,60.76; 

H,4.94; 
H,4.86; 

N,7.10 
N,7.09. 


Example 64 

[0194] A solution of hydrogen chloride in ethanol (27%, 1 .3 g) was added dropwise to a solution of ethyl 6,7-dimeth- 
oxy-4-(3,4-dimethoxyphenyl)-2-[(1 -methylimidazol-2-yl)thiomethyl]quinoline-3-carboxylate (4.9 g) in ethanol (100 ml) at 
room temperature. About two thirds of the solvent was evaporated under reduced pressure, ethyl ether was added to 
the residue, and the resulting crystals were collected by filtration. The crystals were recrystallized from isopropanol to 
give ethyl 6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-2-[(1 -methylimidazol-2-yl)thiomethyl]quinoline-3-carboxylate hydro- 
chloride monohydrate (3.0 g, 55%). 

Colorless prisms, 
mp. 133-134°C. 


Elemental Analysis: 

Calcd. for C27H29N3O6S • HCI • H2O 
Found 

C,56.10; 
C,55.84; 

H,5.58; 
H,5.72; 

N,7.27 
N,7.16. 


Example 65 

[0195] According to the same manner as that described in Example 59, ethyl 6,7-dimethoxy-4-(2-methoxyphenyl)-2- 
[(1-methylimidazol-2-yl)thiomethyl]quinoline-3-carboxylate (89%) was obtained as an oil. 

[0196] NMR (5 ppm) in CDCI3: 0.90 (3H,t,J=7Hz), 3.34 (3H,s), 3.70 (3H,s), 3.74 (3H,s), 3.98 (2H,q,J=7Hz), 4.03 
(3H,s), 4.64 (2H,s), 6.66 (1H,s), 6.86 (1H,s), 7.01-7.16 (4H,m), 7.34 (1H,s), 7.45 (1H, double t,J=8 and 2 Hz). 
[0197] This oil was dissolved in ethanol (15 ml), and a solution of hydrogen chloride in ethanol (23%, 1.2 g) was 
added. Evaporation of the solvent under reduced pressure gave ethyl 6,7-dimethoxy-4-(2-methoxyphenyl)-2-[(1-meth- 
ylimidazol-2-yl)thiomethyl]quinoline-3-carboxylate hydrochloride (2.0 g) which was then recrystallized from ethanol- 
ethyl ether. 
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Pale yellow prisms, 
mp. 180-1 81 °C. 


Elemental Analysis: 

Calcd. for C26H27N3O5S • HCI • I/2H2O 
Found 

C,57.93; 
C,58.05; 

H,5.42; 
H,5.32; 

N,7.80 
N,7.72. 


Example 66 

[0198] According to the same manner as that described in Example 59, ethyl 6,7-dimethyl-4-(3,4-dimethylphenyl)-2- 
[(1-methylimidazol-2-yl)thiomethyl]quinoline-3-carboxylate (97%) was obtained as an oil. 

NMR (5 ppm) in CDCI3: 0.93 (3H,t,J=7Hz), 2.31 (3H,s), 2.32 (3H,s), 2.35 (3H,s), 2.44 (3H,s), 3.42 (3H,s), 4.03 
(2H,q,J=7Hz), 4.61 (2H,s), 6.88 (1 H,d,J=1 Hz), 7.03-7.10 (3H,m), 7.23 (1 H,d,J=8Hz), 7.35 (1H,s), 7.78 (1H,s). 

[0199] This oil was dissolved in ethanol (10 ml), and a solution of hydrogen chloride in ethanol (23%, 0.584 g) was 
added. Evaporation of the solvent under reduced pressure gave ethyl 6,7-dimethyl-4-(3,4-dimethylphenyl)-2-[(1-meth- 
ylimidazol-2-yl)thiomethyl]quinoline-3-carboxylate hydrochloride (1.1 g) which was then recrystallized from ethanol- 
ethyl ether. 

Pale yellow prisms, 
mp. 133-134°C. 


Elemental Analysis: 

Calcd. for C27H29N3O2S • HCI • 3/2H2O 
Found 

C,62.00; 

0,62.31; 

H,6.36; 

H,6.01; 

N,8.03 

N,7.98. 


Example 67 

[0200] According to the same manner as that described in Example 59, ethyl 6,7-dimethoxy-4-(3,4-dimethoxyphenyl)- 
2-[(1-methylimidazol-2-yl)thiomethyl]quinoline-3-carboxylate 1 -oxide (69%) was obtained and then recrystallized from 
ethyl acetate-hex an e. 

Colorless prisms, 
mp. 171-172°C. 


Elemental Analysis: 

Calcd. for C27H29N3O7S 
Found 

ceo.io; 

C,60.29; 

H,5.42; 
H,5.53; 

N,7.79 
N,7.49. 


Examples 68 to 130 

[0201] According to the same manner as that described in Example 59, the compounds in Tables 11 to 20 were 
obtained. 
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Table 11 



A 

7 

L I I 

.CH2-S-Z2 





6 

A 

2 5 JX^ 

[ BN 

COOCzHs 




Ex. 
No. 




Yield 

<:%) 

mp 
CO 

Recrystallization 
Solvent 

68 

6-C^. H 


Nr-n 
x JJ 

1 

CH3 

64 

117-118 

Ethyl acetate- 
Hexane 

69 

Q-U, H 


jii JJ 
1 

CH3 

48 

137-138 

Acetone- 
Ethyl ether 

70 

Q-C£, H 

-<O)-0CH3 

'I'm 
1 

71 

120-121 

Acetone- 
Isopropyl ether 

71 

H 

/-<0CH3 
-<O)-0CH3 

H 

55 

190-191 

Acetone- 
Isopropyl ether 

72 

6-CH3. H 


1 

CH3 

58 

132-133 

Ethyl acetate- 
Hexane 
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Table 12 




6 ^^^4^-^ 


A2 ^ 

B y 


,CH2-S-Z2 
COOC2H5 


Ex. 
No. 



Z2 

Yield 
(%) 

np 

CO 

Recrystallization 
Solvent 

73 

7-CH3, H 


1 

CH3 

58 

98-99 

Ethyl acetate- 
Hexane 

74 

6-Br, H 


1 

69 

129-130 

Ethyl acetate- 
Hexane 

75 

6-CF3, H 


1 

54 

108-109 

Ethyl acetate- 
Hexane 

76 

6. 7-(CH3)2 


r,H3 

64 

114-115 

Ethyl acetate- 

Hexane 

77 

6. 7- 

(OCH2CH2O) 

-<§>-OCflj 


69 

180-181 

Acetone- 
Ethyl ether 

78 

6, 7- 

(XH2CH2O) 

-<O)-0CHs 

r.Ho 

60 

120-121 

Acetone 

79 

6, 7- 

(CH30)2 


r.H, 

60 

101-102 

Acetone- 
Ethyl ether 
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Table 13 

CH2-S-Z 
COOC2H5 


Ex. 
No. 

A^ A2 


Z2 

Yield 
(%) 

mp 

CO 

Recrystal 1 ization 
Solvent 

80 

6. 7- 

(CH30)2 

-<S)-0CH3- 

H 

85 

105-107 

Ethyl ether 

81 

6, 7- 

(CH30)2 

•^(5)-0CH3 

1 

72 

123-124 

Ethyl ether 

82 

6. 7- 

(CH30)2 

^OCHs 

1 

57 

99-100 

Ethyl acetate- 
Hexane 

83 

6.7- 

(CH30)2 

^OCHs 

H 

48 

102-103 

Isopropyl 
ether 

84 

6. 7- 

(CH30)2 

-©-OC2H5 


80 

117-118 

Ethyl acetate- 
Hexane 

85 

6. 7- 

(CH30)2 


CHo 

74 

132-133 

Ethyl acetate- 
Hexane 

86 

6. 7- 

(CH30)2 

-<g)-CH3 


46 

134-135 

Acetone- 
Ethyl ether 
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Table 14 


A' . 




6 ^^5^;^^ 





[ B H 


,CH2-S-Z2 
'COOC2H5 


Ex. 
No. 



Z2 

Yield 
(X) 

mp 

CO 

Recrystallization 
Solvent 

87 

6, 7- 
(CHsOz 

^OCHa 
-\O/-0CH3 


81" 

145-146 

Ethyl acetate- 
Hexane 

88 

6. 7- 
(CHsOz 

^OCHa 
-\O)-0CH3 


77 

147-148 

Acetone- 
Isopropyl ether 

89 

6. 7- 

(CH30)2 

^OCHs 
-<O)^0CH3 

1 

84 

149-150 

Acetone- 
Ethyl ether 

90 

6, 7- 

(CH30)2 

^OCHa 


76 

176-177 

Acetone- 
Ethyl ether 

91 

6. 7- 

^0CH3 
-\O/-0CH3 

H 

65 

111-112 

Acetone- 
Ethyl ether 

92 

6, 7- 
(CHsOz 

^OCHa 
^(O)-0CH3 


88 

162-163 

Acetone 

93 

6, 7- 

(CH30)2 

^OCHa 

-On 

77 

185-186 

Acetone 
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Table 15 








A2 5 

1^1 


.CH2-S-Z2 
COOC2H5 


B I 


Ex. 
No. 

A\ A2 


Z2 

Yield 
(X) 

mp 

CC) 

Recrystallization 
Solvent 

94 

6, 7- 

(CH30)2 


CH2-<§>-C^ 

90 

165-166 

Ethyl ether 

95 

6. 7- 

(CH30)2 

^OCHs 
AO)-OCH3 


83 

152-153 

Ethyl ether 

96 

6. 7- 

^0CH3 
-\0/"OCH3 


86 

174-176 

Ethyl ether 

97 

6. 7- 

(CH30)2 

/— (OCH3 

-\0/-och3 


80 

184-185 

Acetone 

98 

6. 7- 

(CH30)2 

^OCHs 

-<0)-och3 

H 0 

72 

186-187 

Ethyl acetate- 
Hexane 

99 

6. 7- 

(CH30)2 

^OCHa 

-<(0/~och3 

HO)—. 

-<Q> 

83 

219-220 

Ethyl acetate- 
Hexane 

100 

6, 7- 

(CH30)2 

^OCHa 
-\0/"OCH3 

V 

63 

190-191 

Ethyl acetate- 
Hexane 
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Table 16 











[ By 


,CH2-S-Z2 
COOC2H5 


Ex. 
No. 

A'. A2 


Z2 

Yield 
(X) 

Dip 

Recrystallization 
Solvent 

101 

6, 7- 
(CHsOz 

/— (OCH3 

-(O)-0CH3' 

1 

CH2CH2CH3 

77 

132-133 

Ethyl acetate- 
Hexane 

102 

6. 7- 

(CH30)2 

/-HfOCHs 

Nri) 

r 

CH(CH3)2 

67 

122-123 

Ethyl acetate- 
Hexane 

103 

6. 7- 

(CH30)2 

-(O)-0CH3 

iH2^ 

48 

159-160 

Ethyl acetate- 
Hexane 

104 

6. 7- 

(CH30)2 

/— fOCHs 
-(O)-0CH3 


51 

142-143 

Ethyl acetate- 
Hexane 

105 

6. 7- 

(CH30)2 

^OCHs 
^(O)-0CH3 


72 

151-152 

Ethyl acetate- 
Ethyl ether 

106 

6. 7- 
(CHsOz 

^OCHs 
-\O)-0CH3 

H 

64 

188-189 

Acetone- 
Isopropyl ether 

107 

6. 7- 

(CH30)2 

^OCHg 

^vO)-0CH3. 


82 

188-190 

Acetone- 
Isopropyl ether 
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Table 17 


A' . 




6 





By 


CHz-S-Z^ 
COOC2H5 


Ex. 
No. 

A\ A2 


Z2 

Yield 
(%) 

mp 

rc) 

Recrystallization 
Solvent 

108 

6. 7- 

^OCHs 
-\O)-0CH3 

„_0C2H5 

its? 

H 

85 

155-156 

Methanol 

109 

6. 7- 

(CH30)2 

-\O)-0CH3 

H 

77 

173-174 

Ethyl ether- 
Isopropyl ether 

no 

6. 7- 

^OCHs 
-(O/-OCH3 

H 

92 

212-213 

Ethyl ether- 
Isopropyl ether 

111 

6. 7- 

(CH30)2 

^OCHs 
-(O/"0CH3 

H 

72 

118-120 

Ethyl ether- 
Hexane 

112 

6. 7- 
(CHsO)2 

^OCHs 
-(O/OCH3 

CH, 

71 

182-183 

Acetone- 
Isopropyl ether 

113 

6. 7- 

(CH30)2 

-(O)-0CH3 


88 

160-161 

Ethyl acetate- 
Hexane 

114 

6. 7- 

(CH30)2 

^OCHa 
-\O/-0CH3 


80 

169-170 

Ethyl ether 
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Table 18 

CHa-S-Z" 
COOC2H5 


Ex. 
No. 

AK A2 


Z2 

Yield 
(X) 

mp 
CO 

Kecrystallization 
Solvent 

115 

6, 7- 

(CH30)2 

/-H^OCHs 
-\O)-0CH3 


42 

151-152 

Acetone- 
Ethyl ether 

116 

6. 7- 

(CH30)2 

^OCHs 
-<O)-0CH3 


36 

167-168 

Acetone- 
Ethyl ether 

117 

6, 7- 

(CH30)2 

^OCHa 
-(O/-OCH3 


81 

183-184 

Ethyl acetate 

118 

6. 7- 
(CHsOa 

/— (OCH3 
-\O/-0CH3 

0 

71 

235-237 

Dichloromethane- 
Ethyl ether 

119 

6. 7- 
(CHaOa 

^OCHs 
-<O)-0CH3 


89 

198-199 

Methanol 

120 

6. 7- 

(CH30)2 

^OCHa 
-<2/-0CH3 


83 

170-171 

Acetone 

121 

6. 7- 
(CHsOz 

/-yOCHs 
-(O)-0CH3 


88 

110-112 

Methanol 
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Table 19 








A2 5 

By 


.CH2-S-Z2 
COOC2HS 


Ex. 
No. 



7 2 

Yield 
^ (X) 

mp 

CO 

Recrystall ization 
Solvent 

122 

6, 7- 

(CH30)2 


CHa 

70 

176-177 

Ethyl acetate- 
Hexane 

123 

6. 7- 

(CH30)2 

^OCHa 
^(OVoCHa 
^OCHs 

H 

85 

152-153 

Acetone- 
Isopropyl ether 

124 

6. 7- 

(CH30)2 

^OCHs 
-(OVoCHs 
^OCHa 

CHs 

86 

131-132 

Acetone- 
Isopropyl ether 

125 

6. 7- 

(C2H50)2 

^OCHs 
-(O)-0CH3 


73 

132-133 

Ethyl acetate- 
Hexane 
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Table 20 


CH2-S-Z2 
COOC2H5 


Ex. 
No. 

A'. A2 



Yield 

(%) 

mp 

m 

Recrystallization 
Solvent 

126 

6. 7-(CH30)2 

-©-OCH3 

N— N 
CH3 

79 

145-146 

Ethyl acetate 
-Hexane 

127 

6. 7-(CH30)2 

^OCHa 
-<Q>-0CH3 

N— ,N 

-^j^>CH20H 
CH3 

50 

199-200 

Dichloromethane 
-Ethyl ether 

128 

6. 7-(CH30)2 

^0CH3 
-<y>-0CB3 

-CHzCHz-S^N^ 
CH3 

76 

151-152 

Ethyl acetate 
-Hexane 

129 

H.H 

^OCHs 

-<y>-ocH3 


95 

141-142 

Ethyl acetate 
-Hexane 

130 

6-Cl. H 


CH3 

65 

128-129 

Ethyl acetate 
-Hexane 



Example 131 

[0202] A mixture of 2-chloromethyl-6,7-dimethoxy-4-(3,4-dimethoxyphenyl)quinazoline (4.5 g), 2-mercaptoethanol 
(1 .13 g), potassium carbonate (2.8 g) and N,N-dimethylformamide (50 ml) was stirred at room temperature for 2 hours. 
The reaction mixture was poured into water and extracted with ethyl acetate. The ethyl acetate layer was washed with 
water and dried over magnesium sulfate. Evaporation of the solvent gave 6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-2-(2- 
hydroxyethylthiomethyl)quinazoline (4.1 g, 82%) which was then recrystallized from ethanol. Colorless prisms, mp. 154- 
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155°C. 

Examples 132 to 138 

5 [0203] According to the same manner as that described in Example 131 , the compounds in Table 21 were obtained. 
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Table 21 



Ex. 

WO. 

A'. A« 



Yield 

mp 

c c; 

Recrystallization 
Solvent 

132 

6. 7-(CHsO)2 

^OCHs 


11 

143-144 

Acetone 

133 

6, 7-(CH30)2 

^OCHs 
-<Q>-0CH3 

-CHzCOOCHs 

83 

138-139 

Acetone 

134 

6. 7-(CH30)2 

^OCHs 

-<y)-ocH3 


82 

143-144 

Acetone 

135 

6. 7-(CH30)2 

/-^0CH3 
-(y>-0CH3 


68 

143-144 

Acetone 

136 

6. 7-(CH30)2 

_(0CH3 

-(y>-ocH3 

N— 

V 

CH3 

81 

184-185 

Acetone 

137 

6. 7-(CH30)2 

^0CH3 
-<y)-0CH3 

H 

80 

195-196 

Acetone 

-Isopropyl ether 

138 

6. 7-(CH30)2 

^OCHa 

-CH2<^C^ 

75 

132-133 

Ethyl ether 
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Examples 139 to 141 

[0204] According to the same manner as that described in Example 60, the compounds in Table 22 were obtained. 
Table 22 


0 


Ex. 
No. 

-<|> 

Y 

R 

Yield 
(%) 

mp 

Eecrystallization 
Solvent 

139 

^OCHs 
-^Q>-0CH3 

N 

-CH2<^Ci 

83 

126-127 

Acetone 

-Isopropyl ether 

140 

-<0>-OCH3 

C~C00C2H5 

N— N 
CHs 

58 

152-153 

Ethyl acetate 
-Hexane 

141 


C~C00C2H5 

CHs 

59 

168-169 

Ethyl acetate 
-Hexane 


Example 142 

[0205] [6,7-Dimethoxy-4-(3,4-dimethoxyphenyl)-3-ethoxycarbonylquinolin-2-yl]methyltriphenylphosphonium chloride 
(17.4 g) was added at room temperature to a solution of sodium ethoxide in ethanol (prepared from Na (0.62 g) and 
ethanol (150 ml)). Then a solution of 2-formyl-1 -methylimidazole (3.7 g) in ethanol (20 ml) was added dropwise. The 
mixture was stirred at room temperature for 3 hours, poured into water and extracted with ethyl acetate. The ethyl ace- 
tate layer was washed with water and dried over magnesium sulfate, and the solvent was evaporated. The residue was 
subjected to column chromatography on silica gel. The fractions eluted with chloroform/methanol (1 00/1 , v/v) gave ethyl 
(E)-6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-2-[2-(1 -methylimidazol-2-yl)vinyl]quinoline-3-carboxylate (8.3 g, 67%) 
which was then recrystallized from ethyl acetate. 

Colorless prisms, mp. 206-208°C. 

[0206] The fractions eluted thereafter gave ethyl (Z)-6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-2-[2-(1 -methylimidazol- 
2-yl)vinyl]quinoline-3-carboxylate (2.6 g, 21%) as an oil. 

NMR (5 ppm) in CDCI3: 0.96 (3H,t,J=7Hz), 3.35 (3H,s), 3.78 (3H,s), 3.87 (3H,s), 3.96 (3H,s), 3.97 (3H,s), 3.98 
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(2H,q,J=7Hz), 6.69 (1 H,d,J=12Hz), 6.8-7.1 (7H,m), 7.13 (1H,s). 

[0207] Each of the ethyl (E)- and (Z)-6,7-dimethoxy-4-(3,4-dirnethoxyphenyl)-2-[2-(1 -rnethylimidazol-2-yl)vinyl]quino- 
line-3-carboxylate was subjected to catalytic hydrogenation under an atmosphere of hydrogen at 1 atm in ethanol/tet- 
rahydrofuran (1/1, v/v) in the presence of palladium-carbon (5%) to give ethyl 6,7-dimethoxy-4-(3,4-dimethoxyphenyl)- 
2-[2-(1-methylimidazol-2-yl)ethyl]quinoline-3-carboxylate which was then recrystallized from ethanol. Colorless prisms, 
mp. 147-148°C. 

Example 143 

[0208] [6,7-Dimethoxy-4-(3,4-dimethoxyphenyl)quinazolin-2-yl]methyltriphenylphosphonium chloride (9.1 g) was 
added at room temperature to a solution of sodium ethoxide in ethanol (prepared from Na (0.394 g) and ethanol (100 
ml)). Then a solution of 2-formyl-1-methylimidazole (1.7 g) in ethanol (10 ml) was added dropwise. The mixture was 
stirred at room temperature for 3 hours, poured into water and extracted with chloroform. The chloroform layer was 
washed with water and dried over magnesium sulfate, and the solvent was evaporated. The residue was subjected to 
column chromatography on silica gel. The fractions eluted with chloroform/methanol (20/1 , v/v) gave (E)-6,7-dimethoxy- 
4-(3,4-dimethoxyphenyl)-2-[2-(1-methylimidazol-2-yl)vinyl]quinazoline (5.1 g, 82%) which was then recrystallized from 
ethanol-chloroform. 

Colorless prisms, mp. 254-255°C. 


Elemental Analysis: 

Calcd. for C24H24N4O4 • 3/2H2O 
Found 

C,62.73; 
C,62.62; 

H,5.92; 
H,5.85; 

N,12.19 
N, 11.90 


[0209] The fractions eluted thereafter gave (Z)-6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-2-[2-(1-methylimidazol-2- 
yl)vinyl]quinazoline (0.61 g, 10%) which was then recrystallized from ethanol-chloroform. 


Colorless plate crystals, mp. 180-1 81 °C. 


Elemental Analysis: 

Calcd. for C24H24N4O4 • I/2H2O 
Found 

C,65.29; 
C,65.28; 

H,5.71; 
H,5.66; 

N, 12.69 
N, 12.42 


[0210] Each of the (E)- and (Z)-6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-2-[2-(1 -methylimidazol-2-yl)vinyl]quinazoline 
was subjected to catalytic hydrogenation under an atmosphere of hydrogen at 1 atm in chloroform/ethyl acetate (1/1, 
v/v) in the presence of palladium-carbon (5%) to give ethyl 6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-2-[2-(1-methylimi- 
dazol-2-yl)ethyl]quinazoline which was then recrystallized from ethyl acetate. Colorless prisms, mp. 170-1 71 °C. 

Examples 144 to 149 

[0211] According to the same manner as that described in Example 142, the compounds in Table 23 were obtained. 
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Table 23 


1 

CH2(CH2)rZ^ 
COOC2H5 


Ex. 
No. 

A S 

"W 

Z ' 

q 

mp 

CO 

Eecrystallization 

Solvent 

144 

6, 7-(CH30)2 

^OCHa 
-(O)-0CH3 

jT-N-CHs 

1 

183-184 

Ethyl acetate 

145 

6. 7-(CH30)2 

^OCHa 
-O-OCHs 

CH3 

1 

155-156 

Ethyl acetate 
-Hexane 

146 

6. 7-(C2H50)2 

^OCHs 
-O^OCHa 

CH3 

1 

134-135 

Ethyl acetate 
-Hexane 

147 

6, 7-(CH30)2 

^OCHa 
-<y>-0CH3 

H 

1 

Note 1) 
112-113 

Ethyl acetate 
-Hexane 

148 

6. 7-(CHsO)2 

— (OCHa 
-<y)-0CH3 


1 

140-141 

Ethyl acetate 
-Hexane 

149 

6. 7-(CH30)2 

-©OCH3 

CHs 

1 

132-133 

Ethyl acetate 


Note 1) 1/2 hydrate 


Example 150 

[0212] Ethyl 67-dimethoxy-4-(3,4-dimethoxyphenyl)-2-[2-(1 -methylimidazol-2-yl)ethyl]quinoline-3-car^^ (9.0 g) 
was suspended in ethanol (40 ml), and ethanolic hydrogen chloride (22%, 1 0 g) was added. After stirring the mixture at 
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room temperature for 5 minutes, ethyl ether (150 ml) was added, and the resulting crystals were collected by filtration 
and recrystallized from ethanol-ethyl ether to give ethyl 6,7-dlmethoxy-4-(3,4-dlmethoxyphenyl)-2-[2-(1-methyllmidazol- 
2-yl)ethyl]quinoline-3-carboxylate dihydrochloride (9.1 g). 

Pale yellow prisms, mp. 158-160°C. 


Elemental Analysis: 

Calcd. for CgsHgi N3O6 • 2HCI • I/3C2H5OH • I/2H2O 
Found 

C,57.11; 
C,57.03; 

H,6.02; 
H,6.15; 

N,6.97 
N,7.00 


Example 151 

[0213] [6,7-Dimethoxy-4-(3,4-dimethoxyphenyl)-3-ethoxycarbonylquinolin-2-yl]methyltriphenylphosphonium chloride 
(3.0 g) was added at room temperature to a solution of sodium ethoxide in ethanol (prepared from Na (0.13 g) and eth- 
ane! (45 ml)). Then 3-(1 -methylimidazol-2-yl)propionaldehyde (0.787 g) was added. The mixture was stirred at room 
temperature for 3 hours, poured into water and extracted with ethyl acetate. The ethyl acetate layer was washed with 
water and dried over magnesium sulfate, and the solvent was evaporated. The residue was subjected to column chro- 
matography on silica gel. The fractions eluted with ethyl acetate/m ethanol (30/1, v/v) gave ethyl (E)-6,7-dimethoxy-4- 
(3,4-dimethoxyphenyl)-2-[2-[2-(1-methylimidazol-2-yl)ethyl]vinyl]quinoline-3-carboxylate (0.36 g, 15%) as an oil. 

NIVIR (5 ppm) in CDCI3: 1.03 (3H,t,J=7Hz), 2.7-3.0 (4H,m), 3.60 (3H,s), 3.79 (3H,s), 3.87 (3H,s), 3.97 (3H,s), 4.05 
(3H,s), 4.09 (2H,q,J=7Hz), 6.7-7.2 (8H,m), 7.43 (1H,s). 

[0214] The fractions eluted thereafter gave ethyl (Z)-6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-2-[2-[2-(1-methylimida- 
zol-2-yl)ethyl]vinyl]quinoline-3-carboxylate (0.2 g, 8%) as an oil. 

NMR (5 ppm) in CDCI3: 1.02 (3H,t,J=7Hz), 2.8-3.2 (4H,m), 3.58 (3H,s), 3.80 (3H,s), 3.88 (3H,s), 3.96 (3H,s), 4.05 
(3H,s), 4.07 (2H,q,J=7Hz), 6.08 (1 H,dt,J=7.4&1 1 .4Hz), 6.6-7.0 (7H,m), 7.42 (1H,s). 

[0215] A mixture of the ethyl (E)- and (Z)-6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-2-[2-[2-(1-methylimidazol-2- 
yl)ethyl]vinyl]quinoline-3-carboxylates was subjected to catalytic hydrogenatlon under an atmosphere of hydrogen at 1 

atm in ethanol/tetrahydrofuran (1/4, v/v) in the presence of palladium-carbon (5%) and treated with ethanolic hydrogen 
chloride to give ethyl 6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-2-[4-(1-methylimidazol-2-yl)butyl]quinoline-3-carboxylate 
which was then recrystallized from chloroform-ethyl acetate. 

Pale yellow crystals, mp. 1 80-1 83°C. 


Elemental Analysis: 

Calcd. for C30H35N3O6 • 2HCI • H2O 
Found 

C,57.69; 
C,57.48; 

H,6.29; 
H,6.09; 

N,6.73 
N,6.60 


Example 152 

[0216] A mixture of ethyl 2-chloromethyl-6,7-dimethoxy-4-(3,4-dimethoxyphenyl)quinoline-3-carboxylate (1.5 g), 2- 
hydroxy-6-methylpyridine (0.4 g), potassium carbonate (0.511 g) and N,N-dimethylformamide (20 ml) was stirred at 
120°C for 2 hours. The reaction mixture was poured into water and extracted with ethyl acetate. The ethyl acetate layer 
was washed with water and dried over magnesium sulfate, and the solvent was evaporated. The residual oil was sub- 
jected to column chromatography on silica gel. The fractions eluted with ethyl acetate gave 6,7-dimethoxy-4-(3,4- 
dimethoxyphenyl)-2-[(2-methyl-6-pyridyl)oxymethyl]quinoline-3-carboxylate (0.79 g, 46%) which was then recrystal- 
lized from chloroform-hexane. 
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Yellow prisms, mp. 173-174°C. 


5 

Elemental Analysis: 


Calcd. for C29H30N2O7 

C,67.17; 

H,5.83; 

N,5.40 


Found 

C,66.97; 

H,6.02; 

N,5.16 


10 

Example 153 


[0217] A mixture of ethyl 2-iodomethyl-6,7-dimethoxy-4-(3,4-dimethoxyphenyl)quinoline-3-carboxylate (9.0 g), 2- 
hydroxy-1-methy [imidazole (1.8 g), silver (I) carbonate (Ag2C03)(5.1 g) and benzene (100 ml) was stirred at 50°C for 
15 18 hours. The insoluble solid was filtered off. The filtrate was washed with water and dried over magnesium sulfate, and 
the solvent was evaporated. The residual oil was subjected to column chromatography on silica gel. The fractions eluted 
with chloroform/ethyl acetate (5/1, v/v) gave ethyl 6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-2-[(1-methyl-2-imida- 
zolyl)oxymethyl]quinoline-3-carboxylate (0.8 g,9%) which was then recrystallized from ethyl acetate- hexane. 

20 Colorless prisms, mp. 151-152°C. 


Elemental Analysis: 

Calcd. for C27H29N3O7 
Found 

C,63.90; 
C,63.74; 

H,5.87; 
H,5.87; 

N,8.28 
N,7.99 


30 Example 154 

[0218] A mixture of ethyl 6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-2-[(1 -methylimidazol-2-yl)thiomethyl]quinoline-3- 
carboxylate (0.6 g), 2N sodium hydroxide (1.7 ml) and ethanol (12 ml) was refluxed for 6 hours. The reaction mixture 
was concentrated in vacuo. The residue was diluted with water, washed with ethyl acetate, made acidic with 2N hydro- 
35 chloric acid and extracted with ethyl acetate. The extract was washed with water, dried over magnesium sulfate and 
concentrated in vacuo to give crystals. The crystals were recrystallized from ethanol-ethyl ether to give 6,7-dimethoxy- 
4-(3,4-dimethoxyphenyl)-2-[(1-methylimidazol-2-yl)thiomethyl]quinoline-3-carboxylic acid (0.3 g, 53%) as colorless 
prisms, mp. 213-214°C. 


40 



Elemental Analysis: 


Calcd. for C25H25N3O6S • I/2H2O 

C,59.51; 

H,5.19; 

N,8.32 

45 

Found 

C,59.38; 

H,5.40; 

N,7.93 


Example 155 

50 [0219] Oily sodium hydride (60%, 0.1 g) was added to a solution of ethyl 6,7-dimethoxy-4-(3,4-dimethoxyphenyl)- 
2(1H)-quinolone-3-carboxylate (0.5 g) in N,N-dimethylformamide (20 ml) under ice-cooling. After stirring at room tem- 
perature for 30 minutes, 2-bromopropane (0.5 ml) was added. The mixture was stirred at 60°C for 5 hours, poured into 
water and extracted with ethyl acetate. The ethyl acetate layer was washed with water and dried over magnesium sul- 
fate. Evaporation of the solvent gave ethyl 6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-2-isopropoxyquinoline-3-carboxy- 

55 late (0.388 g, 70%) which was then recrystallized from ethyl ether, mp. 142-143°C. 
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Example 156 

[0220] Oily sodium hydride (60%, 0.033 g) was added to a solution of 2-hydroxymethyl-1-methylimidazole (0.085 g) 
in N,N-dimethylformamide (7 ml) under ice-cooling. After stirring at the same temperature for 1 0 minutes, ethyl 2-chloro- 
6,7-dimethoxy-4-(3,4-dimethoxyphenyl)quinoline-3-carboxylate (0.3 g) was added. The mixture was stirred under ice- 
cooling for 1 hour followed by stirring at room temperature for 20 hours, poured into water and extracted with ethyl ace- 
tate. The ethyl acetate layer was washed with water and dried over magnesium sulfate, and the solvent was evaporated. 
The residual oil was subjected to column chromatography on silica gel. The fractions eluted with ethyl acetate/methanol 
(30/1, v/v) gave ethyl 6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-2-(1-methylimidzol-2-yl)methoxyquinoline-3-carboxylate 
(0.26 g, 73%) which was then recrystallized from ethyl acetate-hexane. mp. 209-21 0°C. 

Example 157 

[0221] Oily sodium hydride (60%, 0.05 g) was added to a mixture of ethyl 6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-2- 
mercaptoquinoline-3-carboxylate (0.2 g), 2-chloromethyl-1 -methylimidazole (0.09 g) and N,N-dimethylformamide (8 ml) 
under ice-cooling. The mixture was stirred at the same temperature for 1 hour followed by stirring at room temperature 
for 18 hours, poured into water and extracted with ethyl acetate. The ethyl acetate layer was washed with water and 
dried over magnesium sulfate, and the solvent was evaporated. The residual oil was subjected to column chromatogra- 
phy on silica gel. The fractions eluted with ethyl acetate/methanol (30/1 , v/v) gave ethyl 6,7-dimethoxy-4-(3,4-dimethox- 
yphenyl)-2-[(1-methylimidzol-2-yl)methylthio]quinoline-3-carboxylate (0.214 g, 87%). mp. 141-142°C. 

Example 158 

[0222] A mixture of ethyl 2-chloromethyl-6,7-dimethoxy-4-(3,4-dimethoxyphenyl)quinoline-3-carboxylate (0.58 g), 2- 
aminomethyl-1 -methylimidazole hydrochloride (0.24 g), potassium carbonate (0.63 g) and N,N-dimethylformamide (15 
ml) was stirred at room temperature for 2 hours. The mixture was poured into water and extracted with ethyl acetate. 
The ethyl acetate layer was washed with water and dried over magnesium sulfate, and the solvent was evaporated. The 
residual oil was subjected to column chromatography on silica gel. The fractions eluted with chloroform/methanol (50/1 , 
v/v) gave 2,3-dihydro-6,7-dimethoxy-9-(3,4-dimethoxyphenyl)-2-(1 -methylimidzol-2-ylmethyl)-1 -oxo-1 H-pyrro[3,4-b]qui- 
noline (0.27 g, 43%) of the formula: 



which was then recrystallized from ethyl acetate, mp. 245-246°C. 
Example 159 

[0223] Three drops of cone, sulfuric acid was added to a mixture of 2-amino-4,5,3',4'-tetramethoxybenzophenone 
(1 .55 g), dimethyl acetonedicarboxylate (0.936 g) and acetic acid (30 ml), and the resulting mixture was stirred at 1 00°C 
for 2.5 hours. The reaction mixture was concentrated under reduced pressure, the residue was poured into water, neu- 
tralized with an aqueous saturated sodium bicarbonate solution and extracted with chloroform. The chloroform layer 
was washed with water dried over magnesium sulfate, and the solvent was evaporated under reduced pressure. The 
resulting crystals were recrystallized from acetone to give methyl 6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-3-methoxy- 
carbonylquinoline-2-acetate (1.41 g, 64%). Colorless prisms, mp. 170-171. 

Example 160 

[0224] According to the same manner as that described in Example 159, ethyl 6,7-dimethoxy-4-(3,4-dimethoxyphe- 
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nyl)-3-ethoxycarbonylquinoline-2-acetate was obtained and then recrystallized from ethyl acetate- isop ropy I ether. 


Colorless prisms, mp. 146-147°C. 

Example 161 

[0225] Powdered aluminium chloride (0.21 g) was added to a mixture of 2-amino-5-chloro-3',4'-dimethoxybenzophe- 
none (0.23 g) and methyl cyanoacetate (5 ml), and the resulting mixture was stirred at 1 00°C for 2.5 hours. The reaction 
mixture was poured into water and extracted with ethyl acetate. The ethyl acetate layer was washed with water and 
dried over magnesium sulfate, and the solvent was evaporated. The residue was subjected to column chromatography 
on silica gel. The fractions eluted with hexane/ethyl acetate (4/1, v/v) gave methyl 6-chloro-4-(3,4-dimethoxyphe- 
nyl)quinazoline-2-acetate (0.161 g, 55%) which was then recrystallized from isopropyl ether. Colorless needles, mp. 
144-145°C. 

Example 162 

[0226] According to the same manner as that described in Example 1 61 , methyl 6-chloro-4-phenylquinazoline-2-ace- 
tate was obtained and recrystallized from isopropyl ether. Colorless needles, mp. 122-123°C. 

Example 163 

[0227] According to the same manner as that described in Example 1 61 , methyl 6,7-dimethoxy-4-(3,4-dimethoxyphe- 
nyl)quinazoline-2-acetate was obtained and recrystallized from isopropyl ether. Colorless needles, mp. 152-153°C. 

Example 164 

[0228] A solution of ethyl 6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-3-ethoxycarbonylquinoline-2-acetate (5.8 g) in tet- 
rahydrofuran (100 ml) was added dropwise to a suspension of lithium aluminium hydride (0.455 g) in tetrahydrofuran 
(50 ml) at 0°C. After stirring the reaction mixture at 0°C for 1 hour, water (2.5 ml) was added dropwise, and the mixture 
was stirred for additional 30 minutes. The insoluble solid was filtered off, and the filtrate was concentrated under 
reduced pressure. The residue was subjected to column chromatography on silica gel. The fractions eluted with chlo- 
roform/ethyl acetate (1/1 , v/v) gave ethyl 2-(2-hydroxyethyl)-6,7-dimethoxy-4-(3,4-dimethoxyphenyl)quinoline-3-carbox- 
ylate (1.75 g, 33%) which was then recrystallized from ethyl acetate-hexane. Colorless prisms, mp. 150-1 51 °C. 

Example 165 

[0229] Phosphorus tribromide (PBr3)(1 .0 g) was added dropwise to a solution of ethyl 2-(2-hydroxyethyl)-6,7-dimeth- 
oxy-4-(3,4-dimethoxyphenyl)quinoline-3-carboxylate(1.7 g) in benzene (50 ml) at room temperature. The mixture was 
stirred at 80°C for 1 hour, poured into ice-water, neutralized with an aqueous saturated sodium bicarbonate solution and 
extracted with chloroform. The chloroform layer was washed with water and dried over magnesium sulfate, and the sol- 
vent was evaporated. The residue was subjected to column chromatography on silica gel. The fractions eluted with 
chloroform/ethyl acetate (1/1, v/v) gave ethyl 2-(2-bromoethyl)-6,7-dimethoxy-4-(3,4-dimethoxyphenyl)quinoline-3- car- 
boxylate (0.49 g, 26%) which was then recrystallized from ethyl acetate-hexane. Colorless prisms, mp. 132-133°C. 

Example 166 

[0230] Oily sodium hydride (60%, 0.323 g) was added to a solution of 2-ethylimidazole (0.776 g) in N,N-dimethylfor- 

mamide (30 ml), and the mixture was stirred at room temperature for 1 5 minutes. Then ethyl 2-chloromethyl-6,7-dimeth- 
oxy-4-(3,4-dimethoxyphenyl)quinoline-3-carboxylate(3.0 g) was added. The mixture was stirred at 80°C for 1 hour and 
poured into water, and the resulting crystals were collected by filtration and recrystallized from ethanol to give ethyl 2- 
(2-ethylimidazol-1-ylmethyl)-6,7-dimethoxy-4-(3,4-dimethoxyphenyl)quinoline-3-carboxylate (2.5 g, 74%). Colorless 
prisms, mp. 163-164°C. 

Examples 1 67 to 1 76 

[0231] According to the same manner as that described in Example 166, the compounds in Tables 24 and 25 were 
obtained. 
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Example 177 


[0232] Oily sodium hydride (60%, 0.044 g) was added to a solution of imidazole (0.075 g) in N,N-dimethylformamide 
(5 ml), and the mixture was stirred at room temperature for 15 minutes. Then ethyl 2-(2-bromoethyl)-6,7-dimethoxy-4- 
55 (3,4-dimethoxyphenyl)quinoline-3-carboxylate (0.46 g) was added. The mixture was stirred at 80°C for 1 hour, poured 
into water and extracted with ethyl acetate. The ethyl acetate layer was washed with water and dried over magnesium 
sulfate, and the solvent was evaporated under reduced pressure. The residue was subjected to column chromatogra- 
phy on silica gel. The fractions eluted with ethyl acetate/methanol (10/1, v/v) gave ethyl 2-[2-(1 -imidazolyl)ethyl]-6,7- 
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dimethoxy-4-(3,4-dimethoxyphenyl)quinoline-3-carboxylate (0.295 g, 66%) which was then recrystallized from ethyl 
acetate-hexane. Colorless prisms, mp. 173-174°C. 

Examples 1 78 to 1 80 

[0233] According to the same manner as that described in Example 1 77, the compounds in Tables 26 were obtained. 
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Example 181 

[0234] Oily sodium hydride (60%, 0.323 g) was added to a solution of 1 H-1 ,2,4-triazole (0.558 g) in N,N-dimethylfor- 
mamide (30 ml), and the mixture was stirred at room temperature for 15 minutes. Then ethyl 2-chloromethyl-6,7-dimeth- 
oxy-4-(3,4-dimethoxyphenyl)quinoline-3-carboxylate(3.0 g) was added. The mixture was stirred at 80°C for 1 hour, 
poured into water and extracted with ethyl acetate. The ethyl acetate layer was washed with water and dried over mag- 
nesium sulfate, and the solvent was evaporated under reduced pressure. The residue was subjected to column chro- 
matography on silica gel. The fractions firstly eluted with chloroform/methanol (40/1, v/v) gave ethyl 6,7-dimethoxy-4- 
(3,4-dimethoxyphenyl)-2-(1 ,2,4-triazol-1-ylmethyl)quinoline-3-carboxylate (1.7 g, 53%) which was then recrystallized 
from ethyl acetate-hexane. Colorless prisms, mp. 176-177°C. 

Example 182 

[0235] The fractions eluted thereafter of the column chromatography in Example 1 81 gave ethyl 6,7-dimethoxy-4-(3,4- 
dimethoxyphenyl)-2-(1,2,4-triazol-4-ylmethyl)quinoline-3-carboxylate (0.07 g, 2%) which was then recrystallized from 
ethyl acetate-hexane. Colorless prisms, mp. 226-227°C. 

Example 183 

[0236] According to the same manner as that described in Example 181 , ethyl 6,7-dimethoxy-4-(4-methoxyphenyl)- 
2-(1 ,2,4-triazol-1-ylmethyl)quinoline-3-carboxylate which was then recrystallized from ethyl acetate-hexane. Colorless 
prisms, mp. 150-1 51 °C. 

Example 184 

[0237] The fractions eluted thereafter of the column chromatography in Example 1 83 gave ethyl 6,7-dimethoxy-4-(4- 
methoxypphenyl)-2-(1,2,4-triazol-4-ylmethyl)quinoline-3-carboxylate which was then recrystallized from ethyl acetate- 
hexane. Colorless needles, mp. 218-219°C. 

Example 185 

[0238] According to the same manner as that described in Example 181, 6,7-dimethoxy-4-(4-methoxyphenyl)-2- 
(1 ,2,4-triazol-1-ylmethyl)quinazoline which was then recrystallized from dichloromethane-ethyl ether. Colorless prisms, 
mp. 206-207°C. 

Example 186 

[0239] The fractions eluted thereafter of the column chromatography in Example 1 85 gave 6,7-dimethoxy-4-(4-meth- 
oxyphenyl)-2-(1 ,2,4-triazol-4-ylmethyl)quinazoline which was then recrystallized from dichloromethane-ethyl ether. 
Colorless needles, mp. 212-213°C. 

Example 187 

[0240] A mixture of methyl 2-ethyl-6,7-dimethoxy-4-(3,4-dimethoxyphenyl)quinoline-3-carboxylate (0.5 g), 4N sodium 
hydroxide (20 ml) and methanol was stirred for 14 hours under reflux, poured into water, made acidic and extracted with 
chloroform. The chloroform layer was washed with water and dried over magnesium sulfate. Evaporation of the solvent 
gave 6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-2-ethylquinoline-3-carboxylic acid (0.343 g, 71%) which was then recrys- 
tallized from acetone-methanol. mp. 264-267°C. 

Example 188 

[0241] One drop of N,N-dimethylformamide was added to a mixture of 2-ethyl-6,7-dimethoxy-4-(3,4-dimethoxyphe- 
nyl)quinoline-3-carboxylic acid (0.2 g), oxalyl chloride (0.05 ml) and tetrahydrofuran (10 ml), and the resulting mixture 
was stirred at room temperature for 1 hour and concentrated under reduced pressure. The residue was dissolved in tet- 
rahydrofuran (10 ml). The solution was added dropwise to a mixture of diethyl 2-aminoethylphosphonate (0.195 g), tri- 
ethylamine (0.1 ml) and tetrahydrofuran (10 ml). The reaction mixture was stirred at room temperature for 1 hour and 
then under reflux for 3 hours, poured into water and extracted with chloroform. The chloroform layer was washed suc- 
cessively with 2N hydrochloric acid, an aqueous saturated sodium bicarbonate solution and water, and dried over mag- 
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nesium sulfate. Evaporation of the solvent gave N-(2-dlethoxyphosphorylethyl)-6,7-dimethoxy-4-(3,4- 
dimethoxyphenyl)-2-ethylquinoline-3-carboxamide (0.21 g, 75%) which was then recrystallized from ethyl ether, mp. 

157-158°C. 

Example 189 

[0242] A solution of methyl 6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-2-methylquinoline-3-carboxylate (0.4 g) in tetrahy- 
drofuran (10 ml) was added dropwise to a suspension of lithium aluminium hydride (LiAIH4)(0.1 14 g) in tetrahydrofuran 
(10 ml) at room temperature. The mixture was stirred at room temperature for 1.5 hours, and water was added. The 
resulting mixture was extracted with ethyl acetate. The ethyl acetate layer was washed with water and dried over mag- 
nesium sulfate, the solvent was evaporated, and the resulting crystals were collected by filtration and recrystallized from 
methanol to give 3-hydroxymethyl-6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-2-methylquinoline (0.326 g, 88%). mp. 200- 
201 °C. 

Example 190 

[0243] According to the same manner as that described in Example 189, 2-ethyl-3-hydroxymethyl-6,7-dimethoxy-4- 
(3,4-dimethoxyphenyl)quinoline was obtained and recrystallized from acetone-isopropyl ether, mp. 192-193°C. 

Example 191 

[0244] m-Chloroperbenzoic acid (80%, 1 ,4 g) was added under ice-cooling to a solution of ethyl 6,7-dimethoxy-4-(3,4- 
dimethoxyphenyl)-2-(1 -methylimidazol-2-ylmethylthio)quinoline-3-carboxylate (3.0 g) in dichloromethane (90 ml), and 
the mixture was stirred at the same temperature for 3 hours. The reaction mixture was washed successively with an 
aqueous saturated NaHSOs solution, aqueous saturated sodium bicarbonate solution and water and dried over mag- 
nesium sulfate, and the solvent was evaporated. The residual oil was subjected to column chromatography on silica gel. 
The fractions eluted with ethyl acetate/dichloromethane (4:1 , v/v) gave ethyl 6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-2- 
(1-methylimidazol-2-ylmethylsulfinyl)quinoline-3-carboxylate (2.17 g, 70%). mp. 151-152°C. 

Example 192 

[0245] The fractions eluted thereafter of the column chromatography in Example 1 91 gave ethyl 6,7-dimethoxy-4-(3,4- 
dimethoxyphenyl)-2-(1-methylimidazol-2-ylmethylsulfonyl)quinoline-3-carboxylate (0.47 g, 14%). mp. 132-133°C. 

Example 193 

[0246] A mixture of ethyl 6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-2-methylquinoline-3-carboxylate (411 mg), N-bro- 
mosuccinimide (214mg), 2,2-azobis(isobutyronitrile)(1 0 mg) and carbon tetrachloride (10 ml) was stirred under reflux 
for 5 hours. The reaction mixture was washed with water, dried over magnesium sulfate. The solvent was evaporated 
under reduced pressure, and the residue was subjected to column chromatography on silica gel. The fractions eluted 
with chloroform/ethyl acetate (10/1, v/v) gave ethyl 2-bromomethyl-6,7-dimethoxy-4-(3,4-dimethoxyphenyl)quinoline-3- 
carboxylate (285 mg, 58%) which was then recrystallized from ethyl acetate- hex an e. Colorless prisms, mp. 135-136°C. 


Elemental Analysis: 

Calcd. for C23H24N06Br 
Found 

C,56.34; 
C,55.98; 

H,4.93; 
H,5.23; 

N,2.86 
N,2.62 


Example 1 94 

[0247] According to the same manner as that described in Example 1 93, propyl 2-bromomethyl-6,7-dimethoxy-4-(3,4- 
dimethoxyphenyl)quinoline-3-carboxylate (48%) was obtained and recrystallized from ethyl acetate- isopropy I ether. 
Colorless prisms, mp. 144-145°C 
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Elemental Analysis: 

Calcd. for C24H26N06Br 
Found 

C,57.15; 
C,56.75; 

H,5.20; 
H,5.30; 

N,2.78 
N,2.68 


Example 195 

[0248] According to the same manner as that described in Example 1 93, butyl 2-bromomethyl-6,7-dimethoxy-4-(3,4- 
dimethoxyphenyl)quinoline-3-carboxylate (56%) was obtained and recrystallized from ethyl acetate-ethyl ether. Color- 
less prisms, mp. 160-1 61 °C. 


Elemental Analysis: 

Calcd. for C25H28N06Br 
Found 

C,57.92; 
C,57.96; 

H,5.44; 
H,5.53; 

N,2.70 
N,2.50 


Example 196 

[0249] According to the same manner as that described in Example 1 , ethyl 2-chloromethyl-6,7-dimethoxy-4-(4-meth- 
oxy-3-propoxyphenyl)quinoline-3-carboxylate was obtained and recrystallized from ethanol. Colorless prisms, mp. 1 26- 
128°C 

Example 197 

[0250] Methanol (15 ml) was added dropwise under reflux to a mixture of methyl 6,7-dimethoxy-4-(3,4-dimethoxyphe- 
nyl)quinazoline-2-acetate (4.0 g), sodium borohydride (1.9 g) and tetrahydrofuran (80 ml). The mixture was stirred 
under reflux for 2 hours, poured into water and extracted with ethyl acetate. The ethyl acetate layer was washed with 
water, dried over magnesium sulfate. The solvent was evaporated under reduced pressure to give 6,7-dimethoxy-4- 
(3,4-dimethoxyphenyl)-2-(2-hydroxyethyl)quinazoline (3.0 g, 81%) which was then recrystallized from ethyl acetate. 
Colorless needle crystals, mp. 165-166°C. 

Example 198 

[0251] According to the same manner as that described in Example 165, 2-(2-bromoethyl)-6,7-dimethoxy-4-(3,4- 
dimethoxyphenyl)quinazoline (56%) was obtained and recrystallized from ethyl acetate. Colorless needles, mp. 166- 
1 67°C. 

Examples 1 99 to 205 

[0252] According to the same manner as that described in Example 1 , the compounds in Table 27 were obtained. 
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[0253] According to the same manner as that described in Example 1 81 , the compounds in Table 28 were obtained. 
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1) Amorphous solid. NMR (5 ppm in CDCI3): 0.87 

(3H,t,J=7.2Hz), 1.33 ( 6H,d, J=5 . OHz ) , 3.85 (3H^s), 3.93 
(2H,q,J=7.2Hz), 3.96 (3H,s), 4.02 (3H,s), 4.43 (lH,m), 5.68 
(lH,d,J=14.8Hz), 5.77 ( lH,d, J=14 . 8Hz ) , 6.82-7.01 (4H,m), 7.41 
(lH,s), 7.93 (IH^s), 8.27 (lH,s). 

2) NMR (6 ppm in CDCI3); 0.84 ( 3H, t , J=7 . 2Hz ) , 1.26-1.45 

(18H,m), 3.93 ( 2H,q, J=7 . OHz ) , 4.02 (3H,s), 4.21 (lH,m)^ 4.51 
(lH,m), 4.56 (lH,m), 5.73 (2H,s), 6-80-6.92 (3H,m)^ 7.01 
(lH,d,J=8.2Hz) , 7.41 (lH,s), 7.93 (lH,s), 8.27 (lH,s). 


Example 215 

[0254] Titanium tetrachloride (TiCl4)(1 25 mg) was added at 0°C to a solution of ethyl 6,7-dimethoxy-4-(4-isopropoxy- 
3-methoxyphenyl)-2-(1 ,2,4-triazol-1-ylmethyl)quinoline-3-carboxylate (55.6 mg) in dichloromethane (2 ml), and the mix- 
ture was stirred at the same temperature for 6 hours. The reaction mixture was poured into water and extracted with 
chloroform. The chloroform layer was washed with a saturated aqueous sodium carbonate solution and water, and 
dried over magnesium sulfate. The solvent was evaporated. The residual oil was subjected to column chromatography 
on silica gel. The fractions eluted with ethyl acetate/chloroform (3/2, v/v) gave ethyl 6,7-dimethoxy-4-(4-hydroxy-3-meth- 
oxyphenyl)-2-(1 ,2,4-triazol-1-ylmethyl)quinoline-3-carboxylate (24.5 mg, 48%) which was then recrystallized from ethyl 
acetate-hexane. mp. 176-178°C. 


NMR (5 ppm in CDCI3): 0.88 (3H,t,J=7.2Hz), 3.80 (3H,s), 3.88 (3H,s), 3.96 (2H,q,J=7.2Hz), 4.05 (3H,s), 5.73 
(2H,s), 5.80 (1H, broad s), 6.80-7.06 (4H,m), 7.42 (1H,s), 7.94 (1H,s), 8.27 (1H,s). 

Examples 216 to 218 

[0255] According to the same manner as that described in Example 215, the compounds in Table 29 were obtained. 
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1) NMR (6 ppm in CDCI3): 0.88 ( 3H, t , J=7 . 2Hz ) , 3.84 
(3H,s), 3.86 (3H,s), 3.95 ( 2H, q , J=7 . 2Hz ) , 3.97 (3H,s), 5.73 
(2H,s), 6.88-7.01 (5H,m), 7.52 (lH,s), 7.94 (lH,s), 8.37 
(1H,S). 

2) NMR (S ppm in CDCI3): 0.86 ( 3H, t , J=7 . QHz ) ^ 3.85 
(3H,s), 3.94 (2H,q,J=7.0Hz), 3.98 (3H,s), 4.07 (3H,s), 5.73 
(2H,s), 6.20 (IH, broad), 6.82-6.98 (3H,m), 7.08 (1H,S), 7.42 
(1H,S), 7.93 (lH,s), 8.27 (1H,S). 


Example 219 

[0256] Titanium tetraclnloride (TiCl4)(288 mg) was added at 0°C to a solution of ethyl 4-(3,4-diisopropoxyphenyl)-6,7- 
dlmetlioxy-2-(1 ,2,4-triazol-1-ylmetliyl)quinoline-3-carboxylate (116.0 mg) in dichloromethane (2.5 ml), and the mixture 
was stirred at the same temperature for 6 hours. The reaction mixture was poured into water and extracted with chloro- 
form. The chloroform layer was washed with a saturated aqueous sodium bicarbonate solution and water, and dried 
over magnesium sulfate. The solvent was evaporated. The residual oil was subjected to column chromatography on sil- 
ica gel. The fractions eluted with ethyl acetate/chloroform (7/3, v/v) gave ethyl 4-(3,4-dihydroxyphenyl)-6,7-dimethoxy- 
2-(1,2,4-triazol-1-ylmethyl)quinoline-3-carboxylate (20.0 mg, 21%). mp. 122-124°C. 

NIVIR (5 ppm in CDCI3): 0.78 (3H,t,J=7.0Hz), 3.78 (3H,s), 3.86 (2H,q,J=7.0Hz), 4.00 (3H,s), 5.71 (2H,s), 6.60 (1H, 
broad s), 6.68-6.79 (2H,m), 6.92 (1 H,s), 6.97 (1 H,d,J=8.0Hz), 7.37 (1 H,s), 7.95 (1 H,s), 8.35 (1 H,s), 8.70 (1 H, broad 
s). 

Example 220 

[0257] Titanium tetrachloride (TiCl4)(316 mg) was added at 0°C to a solution of ethyl 4-(3,4-diisopropoxyphenyl)-6- 
isopropoxy-7-methoxy-2-(1 ,2,4-triazol-1-ylmethyl)quinoline-3-carboxylate (96.0 mg) in dichloromethane (1.0 ml), and 
the mixture was stirred at the same temperature for 10 hours. The reaction mixture was poured into water and extracted 
with ethyl acetate. The ethyl acetate layer was washed with a saturated aqueous sodium bicarbonate solution and 
water, and dried over magnesium sulfate. The solvent was evaporated. The residual oil was subjected to column chro- 
matography on silica gel. The fractions eluted with ethyl acetate/methanol (10/1, v/v) gave ethyl 4-(3,4-dihydroxyphe- 
nyl)-6-hydroxy-7-methoxy-2-(1,2,4-triazol-1-ylmethyl)quinoline-3-carboxylate (19.0 mg, 26%). mp. 264-266°C. 

NMR (5 ppm in CDCI3): 0.88 (3H,t,J=7.0Hz), 3.93 (2H,q,J=7.0Hz), 3.94 (3H,s), 5.63 (2H,s), 6.52 
(1H,dd,J=8.2&2.2Hz), 6.67 (1 H,d,J=2.2Hz), 6.85 (1H,d, J=8.2Hz), 6.98 (1H,s), 7.29 (1H,s), 7.94 (1H,s), 8.57 
(1H,s), 9.17 (1H,s), 9.21 (1H,s), 10.00 (1H,s). 

Example 221 

[0258] Cone, sulfuric acid (0.03 ml) was added to a mixture of 2-amino-4,5,3',4'-tetramethoxybenzophenone (453 
mg), ethyl 6-(1 -imidazolyl)-3-oxohexanoate (320 mg) and acetic acid (5 ml), and the mixture was stirred at 100°C for 2 
hours. The reaction mixture was concentrated under reduced pressure. The residue was poured into water, and the 
mixture was made alkaline with 2N sodium hydroxide and extracted with chloroform. The chloroform layer was washed 
with water and dried over magnesium sulfate, and the solvent was evaporated. The residual oil was subjected to column 
chromatography on silica gel. The fractions eluted with chloroform/methanol (50/1, v/v) gave ethyl 6,7-dimethoxy-4- 
(3,4-dimethoxyphenyl)-2-[3-(1-imidazolyl)propyl]quinoline-3-carboxylate (310.0 mg, 43%) which was then recrystallized 
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from ethyl acetate-hexane. Colorless prisms, mp. 164-165°C. 
Example 222 

[0259] According to the same manner as that described in Example 221 , ethyl 6,7-dimethoxy-4-(3,4-dimethoxyphe- 
nyl)-2-[3-(1 ,2,4-triazol-1-yl)propyl]quinoline-3-carboxylate was obtained and recrystallized from ethanol. Colorless 
prisms, mp. 141-142°C. 

Example 223 

[0260] According to the same manner as that described in Example 221, ethyl 6,7-dimethoxy-4-(3,4-dimethoxyphe- 
nyl)-2-[4-(1-imidazolyl)butyl]quinoline-3-carboxylate was obtained and recrystallized from ethyl acetate-hexane. Color- 
less prisms, mp. 1 19-120°C. 

Example 224 

[0261] A mixture of ethyl 6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-2-(1 ,2,4-triazol-1-ylmethyl)quinoline-3-carboxylate 
(3.0 g), 2N sodium hydroxide (15.6 ml) and ethanol (50 ml) was stirred under reflux for 8 hours. The reaction mixture 
was ice-cooled, adjusted to pH 5 with 2N hydrochloric acid and concentrated under reduced pressure. The residue was 
dissolved in ethanol, the insoluble materials were filtered off, and the filtrate was concentrated. The residual oil was sub- 
jected to column chromatography on silica gel. The fractions eluted with chloroform/methanol (4/1, v/v) gave 6,7- 
dimethoxy-4-(3,4-dimethoxyphenyl)-2-(1 ,2,4-triazol-1 -ylmethyl)quinoline-3-carboxylic acid (1 .3 g, 46%) which was then 
recrystallized from dichloromethane-ethanol. Colorless prisms, mp. 270-271 °C (decomposition). 

Example 225 

[0262] Oily sodium hydride (60%, 0.156 g) was added to a solution of 1 H-1 ,2,4-triazole (0.27 g) in N,N-dimethylfor- 
mamide (DI\/IF)(20 ml), and the mixture was stirred at room temperature for 15 minutes. Then ethyl 2-chloromethyl-6,7- 
dimethoxy-4-(3,4-dimethoxyphenyl)quinoline-3-carboxylate 1 -oxide (1.5 g) was added, and the mixture was stirred at 
80°C for 45 minutes. The reaction mixture was poured into water and extracted with dichloromethane. The dichlo- 
romethane layer was washed with water and dried over magnesium sulfate, and the solvent was evaporated. The resid- 
ual oil was subjected to column chromatography on silica gel. The fractions eluted with chloroform/methanol (30/1 , v/v) 
gave ethyl 6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-2-(1 ,2,4-triazol-1 -ylmethyl)quinoline-3-carboxylate 1 -oxide (0.8 g, 
50%) which was then recrystallized from dichloromethane-hexane. Colorless prisms, mp. 221-222°C. 

Example 226 

[0263] According to the same manner as that described in 181, ethyl 6,7-dimethoxy-4-(3-propoxy-4-methoxyphenyl)- 
2-(1 ,2,4-triazol-1-ylmethyl)quinoline-3-carboxylate was obtained and recrystallized from ethanol. Colorless prisms, mp. 
127-128°C. 

Example 227 

[0264] In the column chromatography in Example 226, the fractions eluted thereafter gave ethyl 6,7-dimethoxy-4-(3- 
propoxy-4-methoxyphenyl)-2-(1,2,4,-triazol-4-ylmethyl)quinoline-3-carboxylate which was then recrystallized from eth- 
anol. Colorless needles, mp. 154-155°C. 

Example 228 

[0265] According to the same manner as that described in 181, ethyl 4-(3,4-dimethoxyphenyl)-6,7-ethylenedioxy-2- 
(1 ,2,4-triazol-1-ylmethyl)quinoline-3-carboxylate was obtained and recrystallized from ethanol. Colorless needles, mp. 
138-140°C. 

Example 229 

[0266] In the column chromatography in Example 228, the fractions eluted thereafter gave ethyl 4-(3,4-dimethoxyphe- 
nyl)-6,7-ethylenedioxy-2-(1,2,4-triazol-4-ylmethyl)quinoline-3-carboxylate which was then recrystallized from ethanol. 
Colorless needles, mp. 237-239°C. 
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Example 230 

[0267] According to the same manner as that described in 181, ethyl 6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-2- 
(1 ,2,3-triazol-1-ylmethyl)quinoline-3-carboxylate was obtained and recrystallized from ethanol-dichloromethane. Color- 
less prisms, mp. 1 95-1 96°C. 


Elemental Analysis: 

Calcd. for C25H26N4O6 • I/4C2H5OH 
Found 

C,62.50; 
C,62.29; 

H,5.66; 
H,5.53; 

N,11.43 
N,11.30 


Example 231 

[0268] In the column chromatography in Example 230, the fractions eluted thereafter gave ethyl 6,7-dimethoxy-4-(3,4- 
dimethoxyphenyl)-2-(1 ,2,3-triazol-2-ylmethyl)qulnoline-3-carboxylate which was then recrystallized from ethanol- 
dichloromethane. Colorless needles, mp. 163-164°C. 


Elemental Analysis: 

Calcd. for C25H26N4O6 • I/2C2H5OH 
Found 

C,62.27; 
C,61.98; 

H,5.83; 
H,5.69; 

N,11.17 
N,11.10 


Example 232 

[0269] In the column chromatography in Example 21 1 , the fractions eluted thereafter gave ethyl 6,7-dimethoxy-4-(3- 
isopropoxy-4-methoxyphenyl)-2-(1 ,2,4-triazol-4-ylmethyl)qujnoline-3-carboxylate which was then recrystallized from 
ethyl acetate-hexane. Colorless prisms, mp. 170-1 71 °C. 

Example 233 

[0270] In the column chromatography in Example 212, the fractions eluted thereafter gave ethyl 6,7-dimethoxy-4-(4- 
isopropoxy-3-methoxyphenyl)-2-(1,2,4-triazol-4-ylmethyl)quinoline-3-carboxylate which was then recrystallized from 
ethyl acetate-hexane. Colorless prisms, mp. 1 78-1 79°C. 

Example 234 

[0271] Oily sodium hydride (60%, 0.1 1 7 g) was added to a solution of 2-hydroxypyridine (0.277 g) in N,N-dimethylfor- 
mamide (DMF)(1 0 ml), and the mixture was stirred at room temperature for 15 minutes. To this solution was added ethyl 
6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-2-iodomethylquinoline-3-carboxylate (1.2 g). The mixture was stirred at room 
temperature for 8 hours, poured into water and extracted with ethyl acetate. The ethyl acetate layer was washed with 
water and dried over magnesium sulfate, and the solvent was evaporated. The residual oil was subjected to column 
chromatography on silica gel. The fractions eluted with chloroform/ethyl acetate (1 0/1 , v/v) gave ethyl 2-(1 ,2-dihydro-2- 
oxopyridine-1-ylmethyl)-6,7-dimethoxy-4-(3,4-dimethoxyphenyl)quinoline-3-carboxylate (0.64 g, 57%) which was then 
recrystallized from ethanol. Colorless prisms, mp. 154-156°C. 

Example 235 

[0272] According to the same manner as that described in Example 177, 2-[2-(1 -imidazolyl)ethyl]-6,7-dimethoxy-4- 
(3,4-dimethoxyphenyl)quinazoline was obtained and recrystallized from ethyl acetate. Colorless prisms, mp. 147- 
148°C. 
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Example 236 

[0273] According to the same manner as that described in Example 166, ethyl 2-(benzimidazol-1 -ylmethyl)-6,7- 
dimethoxy-4-(3,4-dimethoxyphenyl)quinoline-3-carboxylate was obtained by the reaction of ethyl 2-bromomethyl-6,7- 
dimethoxy-4-(3,4-dimethoxyphenyl)quinoline-3-carboxylate with benzimidazole, and recrystallized from ethanol. Color- 
less prisms, mp. 99-1 00°C. 

Example 237 

[0274] According to the same manner as that described in Example 1 81 , methyl 6,7-dimethoxy-4-(3,4-dimethoxyphe- 
nyl)-2-(1 ,2,4-triazol-1-ylmethyl)quinoline-3-carboxylate was obtained by the reaction of methyl 2-chloromethyl-6,7- 
dimethoxy-4-(3,4-dimethoxyphenyl)quinoline-3-carboxylate with 1 H-1 ,2,4-triazole, and recrystallized from ethanol. 
Colorless prisms, mp. 218-220°C. 

Example 238 

[0275] According to the same manner as that described In Example 166, propyl 6,7-dlmethoxy-4-(3,4-dlmethoxyphe- 
nyl)-2-(imidazol-1-ylmethyl)quinoline-3-carboxylate was obtained by the reaction of propyl 2-bromomethyl-6,7-dimeth- 
oxy-4-(3,4-dimethoxyphenyl)quinoline-3-carboxylate with imidazole, and recrystallized from ethanol. Colorless prisms, 
mp. 166-168°C. 

Example 239 

[0276] According to the same manner as that described in Example 166, butyl 6,7-dimethoxy-4-(3,4-dimethoxyphe- 
nyl)-2-(imidazol-1 -ylmethyl)quinoline-3-carboxylate was obtained by the reaction of butyl 2-bromomethyl-6,7-dimeth- 
oxy-4-(3,4-dimethoxyphenyl)quinoline-3-carboxylate with imidazole, and recrystallized from ethanol. Colorless prisms, 
mp. 140-1 41 °C. 

Example 240 

[0277] According to the same manner as that described in Example 181 , ethyl 6-chloro-4-phenyl-2-(1 ,2,4-triazol-1- 
ylmethyl)quinoline-3-carboxylate was obtained by the reaction of ethyl 6-chloro-2-chloromethyl-4-phenylquinoline-3- 
carboxyl ate with 1 H-1 ,2,4-trlazole, and recrystallized from ethanol. Colorless prisms, mp. 114-116°C. 

Examples 241 to 248 

[0278] According to the same manner as that described in Example 166, the compounds in Table 30 were obtained. 
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Table 30 



Ex. 
No. 

A', A2 


-nT) 

Yield 
(%) 

mp 

CO 

Recrystal 1 ization 
Solvent 

2 4 1 

6-Cl. H 

-Q-ci 

-d 

34 

112- 
114 

Ethanol 

242 

6-CH3, H 


-d 

30 

121- 
123 

Ethanol 

2 4 3 

6. 7-(CH3)2 


-Cj 

40 

133- 
135 

Ethanol 

2 4 4 

6. 7-(CH30)2 


-Cj 

57 

143- 
144 

Ethanol 

2 4 5 

6, 7-(CH30)2 


-Cj 

43 

139- 
141 

Ethyl acetate- 
Hexane 

2 4 6 

6. T-COCHzCHzO) 

hQh)ch3 

-Cj 

68 

154- 
156 

Ethanol 

2 4 7 

6. 7-(CH30)2 

.0CH3 

-^K0CH3 

-0 

70 

143- 
144 

Ethanol- 
Hexane 

248 

6. 7-(CH30)2 

OCH3 

-<^_Jk)CH3 


75 

160- 
161 

Di ch 1 orome thane- 
Isopropyl ether 


Example 249 

[0279] A solution of hydrogen chloride in ethanol (23%, 0.1 72 g) was added dropwise at room temperature to a sus- 
pension of ethyl 6,7-dimethoxy-4-(3-isopropoxy-4-methoxyphenyl)-2-(1 ,2,4-triazol-1-ylmethyl)quinoline-3-carboxylate 
(0.5 g) in ethanol (10 ml)-dichloromethane (2 ml). The mixture was stirred at room temperature for 15 minutes and con- 
centrated under reduced pressure. The residue was treated with isopropyl ether, and the solid was collected by filtration 
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and recrystallized from ethanol to give ethyl 6,7-dimethoxy-4-(3-isopropoxy-4-methoxyphenyl)-2-(1 ,2,4-triazol-1-ylme- 
thyl)quinoline-3-carboxylate hydrochloride (0.21 1 g, 39%). Yellow crystals, mp. 93-95°C. 

Example 250 

[0280] Oily sodium hydride (60%, 0.27 g) was added to a solution of morpholine (0.537 g) in N,N-dimethylformamide 
(20 ml), and the mixture was stirred at room temperature for 15 minutes. Then ethyl 2-chloromethyl-4-(3,4-dimethoxy- 
phenyl)-6,7-dimethoxyquinoline-3-carboxylate (2.5 g) was added. The resulting mixture was stirred at 100°C for 2 
hours, poured into water and extracted with ethyl acetate. The ethyl acetate layer was washed with water and dried over 
magnesium sulfate, and the solvent was evaporated. The crystals were collected by filtration and then recrystallized 
from ethanol to give ethyl 4-(3,4-dimethoxyphenyl)-6,7-dimethoxy-2-morpholinomethylquinoline-3-carboxylate (1.9 g, 
68%). Colorless prisms, mp. 146-147°C. 

Example 251 

[0281] A mixture of ethyl 2-chloromethyl-4-(3,4-dimethoxyphenyl)-6,7-dimethoxyquinoline-3-carboxylate (1 .0 g), pip- 
erazlne (1 .15 g) and methanol (15 ml) was stirred at room temperature for 36 hours. The reaction mixture was concen- 
trated under reduced pressure, and 6N HCI (30 ml) was added to the residue. The resulting mixture was washed with 
dichloromethane. The aqueous layer was neutralized with 2N NaOH and extracted with dichloromethane. The dichlo- 
romethane layer was washed with water and dried over magnesium sulfate, and the solvent was evaporated. The crys- 
tals were collected by filtration and recrystallized from dichloromethane-hexane to give ethyl 4-(3,4-dimethoxyphenyl)- 
6,7-dimethoxy-2-piperazinomethylquinoline-3-carboxylate (0.43 g, 39%). Colorless prisms, mp. 192-193°C. 

Example 252 

[0282] Oily sodium hydride (60%, 0.753 g) was added to a solution of thiomorpholine (1 .8 g) in N,N-dimethylforma- 
mide (50 ml), and the mixture was stirred at room temperature for 15 minutes. Then ethyl 2-chloromethyl-4-(3,4-dimeth- 
oxyphenyl)-6,7-dimethoxyquinoline-3-carboxylate (6.0 g) was added. The resulting mixture was stirred at room 
temperature overnight, poured into water and extracted with ethyl acetate. The ethyl acetate layer was washed with 
water and dried over magnesium sulfate, and the solvent was evaporated. The residue was subjected to column chro- 
matography on silica gel. The fractions eluted with chloroform/ethyl acetate (7/3, v/v) gave ethyl 4-(3,4-dimethoxyphe- 
nyl)-6,7-dimethoxy-2-thiomorphollnomethyl-quinoline-3-carboxylate (1.4 g, 42%) which was then recrystallized from 
ethanol. Colorless prisms, mp. 148-149°C. 

Example 253 

[0283] Oily sodium hydride (60%, 0.466 g) was added to a solution of N-methylhomopiperazine (1.23 g) in N,N- 
dimethylformamide (40 ml), and the mixture was stirred at room temperature for 15 minutes. Then ethyl 2-chloromethyl- 
4-(3,4-dimethoxyphenyl)-6,7-dimethoxyquinoline-3-carboxylate (4.0 g) was added. The resulting mixture was stirred at 
1 00°C for 3.5 hours, poured into water and extracted with ethyl acetate. The ethyl acetate layer was washed with water 
and dried over magnesium sulfate, and the solvent was evaporated. The residue was subjected to column chromatog- 
raphy on silica gel. The fractions eluted with chloroform/methanol (5/1, v/v) gave ethyl 4-(3,4-dimethoxyphenyl)-6,7- 
dimethoxy-2-[(4-methylhomopiperazino)methyl]quinoline-3-carboxylate (1 .0 g, 22%) which was then recrystallized from 
ethyl acetate-hexane. Colorless prisms, mp. 157-159°C. 

Example 254 

[0284] A mixture of ethyl 2-chloromethyl-4-(3,4-dimethoxyphenyl)-6,7-dimethoxyquinoline-3-carboxylate (4.0 g), 

diethylamine (1.28 g) and methanol (45 ml) was stirred at room temperature for 4 days. The reaction mixture was 
poured into water and extracted with dichloromethane. The dichloromethane layer was washed with water and dried 
over magnesium sulfate, and the solvent was evaporated. The residue was subjected to column chromatography on sil- 
ica gel. The fractions eluted with ethyl acetate gave ethyl 2-(N,N-diethylaminomethyl)-4-(3,4-dimethoxyphenyl)-6,7- 
dimethoxyquinoilne-3-carboxylate (0.51 g, 18%) which was then recrystallised from ethyl acetate-hexane. Colorless 
prisms, mp. 130-1 31 °C. 

Example 255 

[0285] A mixture of ethyl 2-chloromethyl-6,7-dimethoxy-4-(4-methoxyphenyl)quinoline-3-carboxylate (2.0 g), morpho- 
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line (2.5 g) and methanol (30 ml) was stirred at room temperature for 17 hours. The reaction mixture was concentrated 

under reduced pressure, and dichloromethane was added to the residue. The resulting mixture was washed with water 
and dried over magnesium sulfate, and the solvent was evaporated. The crystals were collected by filtration and recrys- 
tallized from ethanol to give ethyl 6,7-dimethoxy-4-(4-methoxyphenyl)-2-morpholinomethylquinoilne-3-carboxylate 
(1.65 g, 74%). Colorless prisms, mp. 165-166°C. 

Example 256 

[0286] According to the same manner as that described in Example 255, ethyl 6,7-dimethoxy-4-(4-methoxyphenyl)- 
2-piperidinomethylquinoline-3-carboxylate was obtained and recrystallized from ethanol. Colorless prisms, mp. 129- 

130°C. 

Example 257 

[0287] A mixture of ethyl 2-chloromethyl-6,7-dimethoxy-4-(2-methoxyphenyl)quinoline-3-carboxylate (1 .0 g), morpho- 
line (1 .25 g) and ethanol (13 ml) was stirred at room temperature for 3 days. The crystals were collected by filtration and 
recrystallized from ethyl acetate-hexane to give ethyl 6,7-dimethoxy-4-(2-methoxyphenyl)-2-morpholinomethylqui- 
noilne-3-carboxylate (0.76 g, 68%). Colorless prisms, mp. 153-154°C. 

Example 258 

[0288] According to the same manner as that described in Example 255, ethyl 4-(3,4-dimethoxyphenyl)-6,7-ethylen- 
edioxy-2-morpholinomethylquinoline-3-carboxylate was obtained and recrystallized from ethanol. Colorless needles. 

mp. 174-175°C. 

Example 259 

[0289] According to the same manner as that described in Example 255, ethyl 4-(3,4-dimethoxyphenyl)-6,7-ethylen- 
edioxy-2-piperidinomethylquinoline-3-carboxylate was obtained and recrystallized from ethanol. Colorless prisms, mp. 
158-160°C. 

Example 260 

[0290] According to the same manner as that described in Example 255, ethyl 4-(3,4-dimethoxyphenyl)-6,7-diethoxy- 
2-morpholinomethylquinoline-3-carboxylate was obtained and recrystallized from ethanol. Colorless prisms, mp. 147- 
148°C. 

Example 261 

[0291] According to the same manner as that described in Example 255, ethyl 4-(3,4-dimethoxyphenyl)-6,7-diethoxy- 
2-piperidinomethylquinoline-3-carboxylate was obtained and recrystallized from ethanol. Colorless prisms, mp. 154- 
155°C. 

Example 262 

[0292] According to the same manner as that described in Example 255, ethyl 6-chloro-2-morpholinomethyl-4-phe- 
nylquinoline-3-carboxylate was obtained and recrystallized from ethanol. Colorless prisms, mp. 161-163°C. 

Example 263 

[0293] A mixture of ethyl 2-chloromethyl-4-(3-isopropoxy-4-methoxyphenyl)-6,7-dimethoxyquinoline-3-carboxylate 
(3.0 g), morpholine (2.76 g) and ethanol (50 ml)-dichloromethane (5 ml) was stirred at room temperature overnight. The 
reaction mixture was concentrated under reduced pressure, and dichloromethane (50 ml) was added to the residue. 
The dichloromethane layer was washed with water and dried over magnesium sulfate, and the solvent was evaporated. 
The residue was subjected to column chromatography on silica gel. The fractions eluted with chloroform-ethyl acetate 
(1/1, v/v) gave ethyl 4-(3-isopropoxy-4-methoxyphenyl)-6,7-dimethoxy-2-morpholinomethylquinoilne-3-carboxylate as 
an oil. The oil was dissolved in ethanol (20 ml), a solution of hydrogen chloride in ethanol (23%, 1 .05 g) was added, and 
the mixture was stirred at room temperature for 10 minutes. The solvent was evaporated under reduced pressure, and 
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the crystals were collected by filtration and recrystallised from ethanol-ether to give etiiyl 4-(3-isopropoxy-4-methoxy- 
phenyl)-6,7-dimethoxy-2-morpholinomethylquinoline-3-carboxylate liydrochloride (1.62 g, 45%). Colorless crystals, 
mp. 185-188°C. 


Elemental Analysis: 

Calcd. for C29H37N2O7CI • HgO 
Found 

C,60.15; 
C,60.51; 

H,6.79; 
H,6.58; 

N,4.84 
N,4.73 


Example 264 

[0294] According to the same manner as that described in Example 263, ethyl 4-(3-isopropoxy-4-methoxyphenyl)-6,7- 
dimethoxy-2-piperidinomethylquinoline-3-carboxylate hydrochloride was obtained and recrystallized from ethanol- 
ether. Colorless crystals, mp. 207-21 0°C. 


Elemental Analysis: 

Calcd. for C30H39N2O6CI • I/2H2O 
Found 

C,63.43; 
C,63.15; 

H,7.10; 
H,7.02; 

N,4.93 
N,4.80 


Example 265 

[0295] According to the same manner as that described in Example 263, ethyl 2-(N,N-dipentylaminomethyl)-4-(3,4- 
dimethoxyphenyl)-6,7-dimethoxyquinoline-3-carboxylate dihydrochloride was obtained and recrystallized from dichlo- 
romethane-ethyl acetate. Yellow powder, mp. 93-95°C. 


Elemental Analysis: 

Calcd. for C33H48N2O6CI2 • 3/2H2O 
Found 

C,59.45; 
C,59.58; 

H,7.71; 
H,7.88; 

N,4.20 
N,4.14 


Example 266 

[0296] According to the same manner as that described in Example 250, ethyl 4-(3,4-dimethoxyphenyl)-6,7-dimeth- 
oxy-2-piperidinomethylquinoline-3-carboxylate was obtained and recrystallized from ethanol. Colorless prisms, mp. 
148-149°C. 

Example 267 

[0297] According to the same manner as that described in Example 250, ethyl 4-(3,4-dimethoxyphenyl)-6,7-dimeth- 
oxy-2-pyrrolidinomethylquinoline-3-carboxylate was obtained and recrystallized from ethyl acetate- hexane. Colorless 
prisms, mp. 139-140°C. 

Example 268 

[0298] A mixture of propyl 2-bromomethyl-4-(3,4-dimethoxyphenyl)-6,7-dimethoxyquinoline-3-carboxylate (1 .5 g), pip- 
eridine (1.27 g) and dichloromethane (30 ml) was stirred at room temperature for 2 days. The reaction mixture was 
washed with water and dried over magnesium sulfate, and the solvent was evaporated. The residue was subjected to 
column chromatography on silica gel. The fractions eluted with chloroform-ethyl acetate (10/1, v/v) gave propyl 4-(3,4- 
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dimethoxyphenyl)-6,7-dimethoxy-2-piperidinomethylquinoline-3-carboxylate (0.8 g, 53%) which was then recrystallized 
from ethyl acetate-hexane. Colorless prisms, mp. 129-1 31 °C. 

Example 269 

[0299] According to the same manner as that described in Example 268, butyl 4-(3,4-dimethoxyphenyl)-6,7-dimeth- 
oxy-2-piperidinomethylquinoline-3-carboxylate was obtained and recrystallized from ethyl acetate-hexane. Colorless 
needles, mp. 154-155°C. 

Examples 270 to 277 

[0300] According the same manner as that described in Example 254, the compounds in Table 31 were obtained. 
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1) 1/2 Hydrate. 

2) 1/4 Hydrate. 

3) Amorphous solid. NMR (S ppm in CDCI3): 0.97 
(3H,t,J=7Hz), 3.59 (4H,s), 3.78 (3H,s), 3.88 (3H,s), 3.97 
(3H,s), 3.99 (2H,q, J=7Hz) ^ 4.04 (3H,s), 4.13 (2H,s), 6.84-7.02 
(4H,m), 7.10-7.40 (10H,m), 7.42 (lH,s). 


Example 278 

[0301 ] A mixture of 2-chloromethyl-4-(3,4-dimethoxyphenyl)-6,7-dimethoxyquinazoline (2.0 g), piperidine (2.27 g) and 
ethanol (40 ml)-dichloromethane (10 ml) was stirred at room temperature for 3 days. The reaction mixture was concen- 
trated under reduced pressure, and dichloromethane (50 ml) was added to the residue. The dichloromethane layer was 
washed with water and dried over magnesium sulfate, and the solvent was evaporated. The residue was subjected to 
column chromatography on silica gel. The fractions eluted with chloroform-ethyl acetate (1/1, v/v) gave 4-(3,4-dimeth- 
oxyphenyl)-6,7-dimethoxy-2-piperidinomethylquinazoline (1.46 g, 65%) which was then recrystallized from ethyl ace- 
tate-hexane. Colorless needles, mp. 130-132°C. 

Example 279 

[0302] According to the same manner as that described in Example 278, 4-(3,4-dimethoxyphenyl)-6,7-dimethoxy-2- 
morpholinomethylquinazoline was obtained and recrystallized from ethyl acetate-hexane. Colorless prisms, mp. 148- 
150°C. 

Example 280 

[0303] According to the same manner as that described in Example 278, 2-(N,N-diethylaminomethyl)-4-(3,4-dimeth- 
oxyphenyl)-6,7-dimethoxyquinazoline was obtained and recrystallized from ethyl acetate-hexane. Colorless prisms, 
mp. 111-113°C. 

Example 281 

[0304] According to the same manner as that described in Example 278, ethyl 2-(N-ethyl-N-propylaminomethyl)-4- 
(3,4-dimethoxyphenyl)-6,7-dimethoxyquinoline-3-carboxylate was obtained by the reaction of ethyl 2-bromomethyl-4- 
(3,4-dimethoxyphenyl)-6,7-dimethoxyquinoline-3-carboxylate with N-ethyl-N-propylamine, and recrystallized from ethyl 
acetate-hexane. Colorless prisms, mp. 105-106°C. 

Example 282 

[0305] A mixture of 2-(2-bromoethyl)-4-(3,4-dimethoxyphenyl)-6,7-dimethoxyquinazoline (0.486 g), diethylamine 
(0.41 g) and dichloromethane (10 ml) was stirred under reflux for 6 hours. The reaction mixture was poured into water 
and extracted with dichloromethane. The dichloromethane layer was washed with water and dried over magnesium sul- 
fate, and the solvent was evaporated. The residue was subjected to column chromatography on silica gel. The fractions 
eluted with chloroform-ethyl acetate (1/1, v/v) gave 2-[2-(N,N-diethylamino)ethyl]-4-(3,4-dimethoxyphenyl)-6,7-dimeth- 
oxyquinazoline (0.040 g, 8%) which was then recrystallized from ethyl acetate-hexane. Colorless prisms, mp. 164- 
166°C. 
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Example 283 

[0306] A mixture of ethyl 2-chloromethyl-4-(3,4-dimethoxyphenyl)-6,7-dimethoxyquinoline-3-carboxylate (3.0 g), N- 
methyl-N-cyclohexylamine (2.28 g) and ethanol (45 ml) was stirred under reflux for 6 hours. The reaction mixture was 
poured into water and extracted with dichloromethane. The dichloromethane layer was washed with water and dried 
over magnesium sulfate, and the solvent was evaporated. The residue was subjected to column chromatography on sil- 
ica gel. The fractions eluted with chloroform gave ethyl 2-(N-cyclohexyl-N-methylaminomethyl)-4-(3,4-dimethoxyphe- 
nyl)-6,7-dimethoxyquinoline-3-carboxylate (2.80 g, 80%) which was then recrystallized from ethanol. Colorless prisms, 
mp. 172-174°C. 

Examples 284 to 290 

[0307] According to the same manner as that described in Example 283, the compounds in Table 32 were obtained. 
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55 Example 291 

[0308] According to the same manner as that described in Example 263, ethyl 2-(N,N-diethylaminomethyl)-4-(3-iso- 
propoxy-4-methoxyphenyl)-6,7-dimethoxyquinoline-3-carboxylate dihydrochloride was obtained by the reaction of ethyl 
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2-chloromethyl-4-(3-isopropoxy-4-methoxyphenyl)-6,7-dimethoxyquinoline-3-carboxylate with diethylamine, and 
recrystallized from ethyl acetate-ether. Yellow powder, mp. 122-124°C. 


Elemental Analysis: 

Calcd. for C29H40N2O6CI2 • I/2H2O 
Found 

C,58.78; 
C,58.84; 

H,6.97; 
HJ.OO; 

N,4.73 
N,4.69 


Example 292 

[0309] According to the same manner as that described in Example 282, ethyl 6-chloro-4-(4-chlorophenyl)-2-(N,N- 
diethylaminomethyl)quinoline-3-carboxylate was obtained by the reaction of ethyl 6-chloro-2-chloromethyl-4-(4-chlo- 
rophenyl)-quinoline-3-carboxylate with diethylamine, and recrystallized from ethanol. Colorless prisms, mp. 132-133°C. 

Example 293 

[0310] According to the same manner as that described in Example 282, ethyl 6-chloro-2-(N,N-diethylaminomethyl)- 
4-phenylquinoline-3-carboxylate was obtained by the reaction of ethyl6-chloro-2-chloromethyl-4-phenylquinoline-3-car- 
boxylate with diethylamine, and recrystallized from ethanol. Colorless prisms, mp. 107-108°C. 

Reference Example 1 

[0311] A mixture of 2-amino-4,5,3',4'-tetramethoxybenzophenone (10.0 g), diethyl malonate (6.0 g) and 1,8-diazabi- 
cyclo[5.4.0]-7-undecene (DBU)(0.396 g) was stirred at 180°C for 10 minutes. After cooling, ethanol was added to the 
reaction mixture, and the crystals were collected by filtration to give ethyl 6,7-dimethoxy-4-(3,4-dimethoxyphenyl)- 
2(1H)-quinolone-3-carboxylate (12.0 g, 91%) which was then recrystallized from chloroform -acetone, mp. 273-276°C. 

Reference Example 2 

[0312] A mixture of ethyl 6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-2(1 H)-quinolone-3-carboxylate (6.8 g), Lawesson's 
reagent (8.0 g) and toluene (250 ml) was stirred under reflux for 18 hours. After cooling, the precipitated crystals were 
collected by filtration to give ethyl 6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-2-mercaptoquinoline-3-carboxylate (5.0 g, 
70%) which was then recrystallized from acetone, mp. 265-266°C. 

Reference Example 3 

[0313] A mixture of ethyl 6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-2(1 H)-quinolone-3-carboxylate (5.0 g) and phos- 
phorus oxychloride (POCl3)(6.3 ml) was stirred at 100 to 1 10°C for 80 minutes. The reaction mixture was concentrated 
under reduced pressure. The residue was poured into water, neutralized with an aqueous saturated sodium bicarbo- 
nate solution and extracted with chloroform. The chloroform layer was washed with water and dried over magnesium 
sulfate, and the solvent was evaporated. The residual oil was subjected to column chromatography on silica gel. The 
fractions eluted with chloroform gave ethyl 2-chloro-6,7-dimethoxy-4-(3,4-dimethoxyphenyl)quinoline-3-carboxylate 
(3.8 g, 73%) which was then recrystallized from ethyl acetate-hexane. mp. 168-169°C. 

Reference Example 4 

[0314] A mixture of ethyl 2-chloromethyl-6,7-diethoxy-4-(3,4-dimethoxyphenyl)quinoline-3-carboxylate (7.1 g), triphe- 
nylphosphine (3.9 g) and toluene (70 ml) was stirred under reflux for 2 hours. After cooling, the resulting solid was col- 
lected by filtration to give [6,7-diethoxy-4-(3,4-dimethoxyphenyl)-3-ethoxycarbonylquinolin-2-yl]methyltriphenyl- 
phosphonium chloride (9.6 g, 87%). mp. 172-174°C (decomposition). 

Reference Example 5 

[0315] According to the same manner as that described in Reference Example 4, [6,7-dimethoxy-4-(3,4-dimethoxy- 
phenyl)-3-ethoxycarbonylquinolin-2-yl]methyltriphenylphosphonium chloride was obtained, mp. 200-202°C (decompo- 
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sitlon). 

Reference Example 6 

[0316] According to the same manner as that described in Reference Example 4, [6,7-dimethoxy-4-(4-methoxyphe- 
nyl)-3-ethoxycarbonylquinolin-2-yl]methyltriphenylphosphonium chloride was obtained, mp. 178-180°C (decomposi- 
tion). 

Reference Example 7 

[0317] According to the same manner as that described in Reference Example 4, [6,7-dimethoxy-4-(3,4-dimethoxy- 
phenyl)-quinazolin-2-yl]methyltriphenylphosphonium chloride was obtained, mp. 208-21 0°C (decomposition). 

Reference Example 8 

[0318] A mixture of benzyl 4-bromobutyrate (23.7 g), imidazole (8.1 g), potassium carbonate (14.0 g) and acetone 
(400 ml) was stirred under reflux for 6 hours. After cooling the mixture to room temperature, the insoluble material was 
filtered off, and the filtrate was concentrated. The residual oil was subjected to column chromatography on silica gel. 
The fractions eluted with ethyl acetate/methanol (20/1 , v/v) gave benzyl 4-(1 -imidazolyl)butyrate (7.3 g, 33%) as an oil. 

NMR (5 ppm in CDCI3): 2.11 (2H,m), 2.34 (2H,t,J=6.8Hz), 3.99 (2H,t,J=6.8Hz), 5.12 (2H,s), 6.87 (1H,s), 7.05 
(1H,s), 7.30-7.40 (5H,m). 

Reference Example 9 

[0319] According to the same manner as that described in Reference Example 8, benzyl 4-(1 ,2,4-triazol-1 -yl)butyrate 
was obtained as an oil in 88% yield. 

NMR (5 ppm in CDCI3): 2.14-2.42 (4H,m), 4.24 (2H,t,J=6.4Hz), 5.13 (2H,s), 7.30-7.43 (5H,m), 7.94 (1H,s), 7.99 
(1H,s). 

Reference Example 10 

[0320] According to the same manner as that described in Reference Example 8, benzyl 5-(1 -imidazoly I) valerate was 
obtained as an oil by the reaction of benzyl 5-bromovalerate with imidazole. 

NMR (5 ppm in CDCI3): 1 .55-1 .90 (4H,m), 2.38 (2H,t,J=6.8Hz), 3.93 (2H,t,J=7.0Hz), 5.1 1 (2H,s), 6.87 (1 H,s), 7.05 
(1H,s), 7.25-7.50 (5H,m), 7.94 (1H,s), 7.99 (1H,s). 

Reference Example 1 1 

[0321] A mixture of benzyl 4-(1 -imidazolyl)butyrate (7.4 g), palladium-carbon (5%) (1 .0 g) and ethanol (400 ml) was 
subjected to catalytic hydrogenation at room temperature and 1 atm. The catalyst was filtered off, the filtrate was con- 
centrated under reduced pressure, and the crystals were recrystallized from ethanol to give 4-(1-imidazolyl)butyric acid 
(3.4 g, 75%). Colorless prisms, mp. 125-126°C. 

Reference Example 12 

[0322] According to the same manner as that described in Reference Example 11, benzyl 4-(1 ,2,4-triazol-1 - 
yl)butyrate was subjected to catalytic hydrogenation to give 4-(1 ,2,4-triazol-1 -yl)butyric acid which was then recrystal- 
lized from ethanol. Colorless prisms, mp. 137-138°C. 

Reference Example 13 

[0323] According to the same manner as that described in Reference Example 11, benzyl 5-(1 -imidazoly I) valerate 
was subjected to catalytic hydrogenation to give 5-(1 -imidazolyl)valeric acid which was then recrystallized from ethanol. 
Colorless prisms, mp. 157-158°C. 
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Reference Example 14 

[0324] To a suspension of 4-(1 -imidazolyl)butyric acid (0.5 g) in tetrahydrofuran (35 ml) was added 1 ,1 '-carbonyldiim- 
idazole (0.578 g) was added, and the mixture was stirred at room temperature for 6 hours. Then malonic acid monoethyl 
ester magnesium salt (Mg(OCOCH2COOC2H5)2)(1 .02 g) was added, and the resulting mixture was stirred at room 
temperature for 18 hours. The reaction mixture was concentrated under reduced pressure, and the residue was dis- 
solved in dichloromethane. The dichloromethane layer was washed with water and dried over magnesium sulfate, and 
the solvent was evaporated. The residual oil was subjected to column chromatography on silica gel. The fractions eluted 
with chloroform/methanol (30/1, v/v) gave ethyl 6-(1-imidazolyl)-3-oxohexanoate (0.32 g, 44%) as an oil. 

NMR (5 ppm in CDCI3): 1.28 (3H,t,J=7.4Hz), 2.08 (2H,m), 2.53 (2H,t,J=6.6Hz), 3.41 (2H,s), 4.00 (2H,t,J=6.6Hz), 
4.19 (2H,q,J=7.4Hz), 6.91 (1H,s), 7.07 (1H,s), 7.46 (1H,s). 

Reference Example 15 

[0325] According to the same manner as that described in Reference Example 14, ethyl 6-(1 ,2,4-triazol-1 -yl)-3-oxo- 
hexanoate was obtained as an oil from 4-(1 ,2,4-triazol-1 -yl)butyric acid. 

NMR (5 ppm in CDCI3): 1.28 (3H,t,J=7.2Hz), 2.19 (2H,m), 2.59 (2H,t,J=6.6Hz), 3.43 (2H,s), 4.19 (2H,q,J=7.2Hz), 
4.23 (2H,t,J=6.6Hz), 7.94 (1H,s), 8.07 (1H,s). 

Reference Example 1 6 

[0326] According to the same manner as that described in Reference Example 14, ethyl 7-(1-imidazolyl)-3-oxohep- 
tanoate was obtained as an oil from 5-(1-imidazolyl)valeric acid. 

NMR (5 ppm in CDCI3): 1.27 (3H,t,J=7.4Hz), 1.50-1.90 (4H,m), 2.58 (2H,t,J=6.6Hz), 3.41 (2H,s), 3.95 
(2H,t,J=7.0Hz), 4.19 (2H,q,J=7.4Hz), 6.90 (1H,s), 7.06 (1H,s), 7.47 (1H,s). 

Claims 

1 . Use of a compound of the formula (I): 


Y is a nitrogen atom or C-G in which G is an optionally esterified or optionally amidated carboxyl group, or 
hydroxymethyl group; 

R is an optionally substituted hydrocarbon group or optionally substituted heterocyclic group; 
X is an oxygen atom or optionally oxidized sulfur atom; 
n is 0 or 1 ; 

k is 0 or 1 ; 

G and R may be linked together to form a ring; 

each of the ring A and ring B may optionally be substituted; 

or a pharmaceutically acceptable salt thereof for formulation of a pharmaceutical composition for inhibiting 
bone resorption. 



(0). 

t 



wherein 
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2. The use of claim 1 , wherein n is 0. 

3. The use of claim 1, wherein n is 0 and the hydrocarbon group represented by R is a group of the formula: 

-CH2-X^-Z^ 

wherein is an oxygen atom, optionally oxidized sulfur atom or -(CH2)m- which m is an integer of 0 to 5; and Z} 
is an optionally substituted hydrocarbon group, optionally substituted heterocyclic group or optionally substituted 
amino group. 

4. The use of claim 3, wherein X'' is a thio group, sulfinyl group or sulfonyl group. 

5. The use of claim 4, wherein X^ is a thio group. 

6. The use of claim 3, wherein X"" is -(CH2)m- and m is 0. 

7. The use of claim 3, wherein X^ is -(CH2)m- £ind m is 1 or 2. 

8. The use of claim 3, wherein the optionally substituted heterocyclic group represented by Z"" is an aromatic 5-mem- 
bered heterocyclic group containing 2 to 3 hetero atoms. 

9. The use of claim 3, wherein is an optionally substituted amino group. 

10. The use of claim 1, wherein the optionally substituted heterocyclic group represented by R is an optionally substi- 
tuted 5- to 7-membered heterocyclic group containing one sulfur atom, nitrogen atom or oxygen atom, an optionally 
substituted 5- to 6-membered heterocyclic group containing 2 to 4 nitrogen atoms, or an optionally substituted 5- 
to 6-membered heterocyclic group containing 1 to 2 nitrogen atoms and one sulfur atom or oxygen atom. 

1 1 . The use of claim 1 , wherein Y is C-G. 

12. The use of claim 1 1 , wherein G is a (C^.e alkyl)oxycarbonyl group. 

13. The use of claim 1 1 , wherein G is an ethoxycarbonyl group. 

14. The use of claim 1 , wherein the ring A is substituted with at least one alkoxy group. 

15. The use of claim 1 , wherein the ring A is substituted with at least one methoxy group. 

16. The use of claim 1 , wherein the ring A is substituted with the same or different two alkoxy groups. 

17. The use of claim 1 , wherein the ring A is substituted with two methoxy groups. 

18. The use of claim 1 , wherein the ring A is substituted with two methoxy groups at the 6- and 7-positions of the qui- 
noline ring or quinazoline ring. 

19. The use of claim 1 , wherein the ring B is substituted with at least one alkoxy group. 

20. The use of claim 1, wherein the ring B is substituted with at least one methoxy group. 

21. The use of claim 1, wherein the ring B is substituted with at least one isopropoxy group. 

22. The use of claim 1 , wherein the ring B is substituted with the same or different two alkoxy groups. 

23. The use of claim 1, wherein the ring B is substituted with one methoxy group. 

24. The use of claim 1 , wherein the ring B is substituted with an isopropoxy group at the 3-position and a methoxy 
group at the 4-position. 
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25. The use of claim 1 , wherein k is 0. 

26. The use of claim 1 , wherein the compound of the formula (I) is 

methyl 4-(3,4-dimethoxyphenyi)-2-ethyl-6,7-dimethoxyquinoline-3-carboxylate; 
ethyl 6-chloro-2-methyi-4-(3,4-dimethoxyphenyi)quinoline-3-carboxyiate; 
6, 7-dimethoxy-9-phenylfuro[3,4-b]qu incline- 1 (3H)-one; 

ethyl 4-(3,4-dimethoxyphenyl)-6,7-dimethoxy-2-[(1-methylimidazol-2-yl)thiomethyl]quinoline-3-carboxylate; 

4-(3,4-dimethoxyphenyl)-2-(2-hydroxyethylthiomethyl)-6,7-dimethoxyquinazoline; 

4-(3,4-dimethoxyphenyl)-6,7-dimethoxy-2-[(4-methyl-1 ,2,4-triazol-3-yl)thiomethyl]quinazoline; 

ethyl 4-(3,4-dimethoxyphenyl)-6,7-dimethoxy-2-[2-(1-methylimidazol-2-yl)ethyl]quinoline-3-carboxylate; 

methyl 4-(3,4-dimethoxyphenyl)-6,7-dimethoxy-3-methoxycarbonylquinoline-2-acetate; 

ethyl 4-(3,4-dimethoxyphenyl)-6,7-dimethoxy-2-(1 ,2,4-triazol-1-ylmethyl)quinoline-3-carboxylate; 

ethyl 4-(3-isopropoxy-4-methoxyphenyl)-6,7-dimethoxy-2-(1 ,2,4-triazol-1-ylmethyl)quinoline-3-carboxylate; 

ethyl 4-(4-hydroxy-3-methoxyphenyl)-6,7-dimethoxy-2-(1 ,2,4-triazol-1 -ylmethyl)quinoline-3-carboxylate; 

ethyl 7-hydroxy-6-methoxy-4-(3,4-dimethoxyphenyl)-2-(1,2,4-triazol-1-ylmethyl)quinoline-3-carboxylate; 

ethyl 4-(3,4-dlmethoxyphenyl)-6,7-dlmethoxy-2-(1 ,2,4-trlazol-1-ylmethyl)qulnollne-3-carboxylate 1 -oxide; or 

ethyl 2-(N,N-diethylaminomethyl)-4-(3,4-dimethoxyphenyl)-6,7-dimethoxyquinoline-3-carboxylate. 

27. Use of a compound of the formula (I): 



(I) 


wherein 

Y is a nitrogen atom or C-G in which G is an optionally esterified or optionally amidated carboxyl group, or 
hydroxymethyl group; 

R is an optionally substituted hydrocarbon group or optionally substituted heterocyclic group; 
X is an oxygen atom or optionally oxidized sulfur atom; 
n is 0 or 1 ; 

k is 0 or 1 ; 

G and R may be linked together to form a ring; 

each of the ring A and ring B may optionally be substituted; 

or a pharmaceutically acceptable salt thereof for formulation of a pharmaceutical composition for preventing or 
treating osteoporosis. 

28. The use of claim 27, wherein n is 0. 

29. The use of claim 27, wherein n is 0 and the hydrocarbon group represented by R is a group of the formula: 

-CH2-X^-Z^ 

wherein X'' is an oxygen atom, optionally oxidized sulfur atom or -(CH2)m- which m is an integer of 0 to 5; and Z"* 
is an optionally substituted hydrocarbon group, optionally substituted heterocyclic group or optionally substituted 
amino group. 

30. The use of claim 29, wherein X^ is a thio group, sulfinyl group or sulfonyl group. 
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31. The use of claim 30, wherein is a thio group. 

32. The use of claim 29, wherein is -(CH2)m- ^nd m is 0. 

33. The use of claim 29, wherein X"" is -(CH2)m- and m is 1 or 2. 

34. The use of claim 29, wherein the optionally substituted heterocyclic group represented by Z} is an aromatic 5-mem- 
bered heterocyclic group containing 2 to 3 hetero atoms. 

35. The use of claim 29, wherein is an optionally substituted amino group. 

36. The use of claim 27, wherein the optionally substituted heterocyclic group represented by R is an optionally substi- 
tuted 5- to 7-membered heterocyclic group containing one sulfur atom, nitrogen atom or oxygen atom, an optionally 
substituted 5- to 6-membered heterocyclic group containing 2 to 4 nitrogen atoms, or an optionally substituted 5- 
to 6-membered heterocyclic group containing 1 to 2 nitrogen atoms and one sulfur atom or oxygen atom. 

37. The use of claim 27, wherein Y is C-G. 

38. The use of claim 37, wherein G is a (C-|_6 alkyl)oxycarbonyl group. 

39. The use of claim 37, wherein G is an ethoxycarbonyl group. 

40. The use of claim 27, wherein the ring A is substituted with at least one alkoxy group. 

41. The use of claim 27, wherein the ring A is substituted with at least one methoxy group. 

42. The use of claim 27, wherein the ring A is substituted with the same or different two alkoxy groups. 

43. The use of claim 27, wherein the ring A is substituted with two methoxy groups. 

44. The use of claim 27, wherein the ring A is substituted with two methoxy groups at the 6- and 7-positions of the qui- 
noline ring or quinazoline ring. 

45. The use of claim 27, wherein the ring B is substituted with at least one alkoxy group. 

46. The use of claim 27, wherein the ring B is substituted with at least one methoxy group. 

47. The use of claim 27, wherein the ring B is substituted with at least one isopropoxy group. 

48. The use of claim 27, wherein the ring B is substituted with the same or different two alkoxy groups. 

49. The use of claim 27, wherein the ring B is substituted with one methoxy group. 

50. The use of claim 27, wherein the ring B is substituted with an isopropoxy group at the 3-position and a methoxy 
group at the 4-position. 

51. The use of claim 27, wherein k is 0. 

52. The use of claim 27, wherein the compound of the formula (I) is 

methyl 4-(3,4-dimethoxyphenyl)-2-ethyl-6,7-dimethoxyquinoline-3-carboxylate; 
ethyl 6-chloro-2-methyl-4-(3,4-dimethoxyphenyl)quinoline-3-carboxylate; 
6,7-dimethoxy-9-phenylfuro[3,4-b]quinoline-1 (3H)-one; 

ethyl 4-(3,4-dimethoxyphenyl)-6,7-dimethoxy-2-[(1-methylimidazol-2-yl)thiomethyl]quinoline-3-carboxylate; 

4-(3,4-dimethoxyphenyl)-2-(2-hydroxyethylthiomethyl)-6,7-dimethoxyquinazoline; 

4-(3,4-dimethoxyphenyl)-6,7-dimethoxy-2-[(4-methyl-1 ,2,4-triazol-3-yl)thiomethyl]quinazoline; 

ethyl 4-(3,4-dimethoxyphenyl)-6,7-dimethoxy-2-[2-(1-methylimidazol-2-yl)ethyl]quinoline-3-carboxylate; 

methyl 4-(3,4-dimethoxyphenyl)-6,7-dimethoxy-3-methoxycarbonylquinoline-2-acetate; 
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ethyl 4-(3,4-dimethoxyphenyl)-6,7-dimethoxy-2-(1 ,2,4-triazol-1-ylmethyl)quinoline-3-carboxylate; 

ethyl 4-(3-isopropoxy-4-methoxyphenyl)-6,7-dimethoxy-2-(1 ,2,4-triazol-1 -ylmethyl)quinoline-3-carboxylate; 
ethyl 4-(4-hydroxy-3-methoxyphenyl)-6,7-dimethoxy-2-(1 ,2,4-triazol-1 -ylmethyl)quinoline-3-carboxylate; 
ethyl 7-hydroxy-6-methoxy-4-(3,4-dimethoxyphenyl)-2-(1,2,4-triazol-1-ylrnethyl)quinoline-3-carboxylate; 
ethyl 4-(3,4-dimethoxyphenyl)-6,7-dimethoxy-2-(1 ,2,4-triazol-1-ylmethyl)quinoline-3-carboxylate 1 -oxide; or 
ethyl 2-(N,N-diethylaminomethyl)-4-(3,4-dimethoxyphenyl)-6,7-dimethoxyquinoline-3-carboxylate. 

53. A compound of the formula (1'): 



wherein 

Y is C-G in which G is an optionally amidated carboxyl group, or hydroxymethyl group; 
R is an optionally substituted hydrocarbon-group or optionally substituted heterocyclic group; 
X is an oxygen atom or optionally oxidized sulfur atom; 
n is 0 or 1 ; 

k is 0 or 1 ; 

G and R may be linked together to form a ring; 

each of the ring A and B may optionally be substituted; 

or a pharmaceutically acceptable salt thereof. 

54. The compound of claim 53, wherein n Is 0. 

55. The compound of claim 53, wherein n is 0 and the hydrocarbon group represented by R is a group of the formula: 

-CH2-X^-Z^ 

wherein X"" is an oxygen atom, optionally oxidized sulfur atom or -(CH2)m- in which m is an integer of 0 to 5; and 2} 
is an optionally substituted hydrocarbon group, optionally substituted heterocyclic group or optionally substituted 
amino group. 

56. The compound of claim 55, wherein X^ is a thio group, sulfinyl group or sulfonyl group. 

57. The compound of claim 56, wherein X"" is a thio group. 

58. The compound of claim 55, wherein X^ is - (CH2)m" ^i^cl m is 0. 

59. The compound of claim 55, wherein X"* is - (CH2)m- ^ncl m is 1 or 2. 

60. The compound of claim 55, wherein the optionally substituted heterocyclic group represented by Z"" is an aromatic 
5-membered heterocyclic group containing 2 to 3 hetero atoms. 

61. The compound of claim 55, wherein is an optionally substituted amino group. 

62. The compound of claim 53, wherein the optionally substituted heterocyclic group represented by R is an optionally 

substituted 5- to 7-membered heterocyclic group containing one sulfur atom, nitrogen atom or oxygen atom, an 
optionally substituted 5- to 6-membered heterocyclic group containing 2 to 4 nitrogen atoms, or an optionally sub- 
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stituted 5- to 6-membered heterocyclic group containing 1 to 2 nitrogen atoms and one suifur atom or oxygen atom. 


63. 

Tine compound of claim 53, wherein the 

ring 

A 

is substituted with at least one alkoxy group. 

64. 

The compound of claim 53, wherein the 

ring 

A 

is substituted with at least one methoxy group. 

65. 

The compound of claim 53, wherein the 

ring 

A 

is substituted with the same or different two alkoxy groups. 

66. 

The compound of claim 53, wherein the 

ring 

A 

is substituted with two methoxy groups. 

67. 

The compound of claim 53, wherein the 

ring 

A 

is substituted with two methoxy groups at the 6- and 7-positions of 


the quinoline ring or quinazoline ring. 




68. 

The compound of claim 53, wherein the 

ring 

B 

is substituted with at least one alkoxy group. 

69. 

The compound of claim 53, wherein the 

ring 

B 

is substituted with at least one methoxy group. 

70. 

The compound of claim 53, wherein the 

ring 

B 

is substituted with at least one isopropoxy group. 

71. 

The compound of claim 53, wherein the 

ring 

B 

is substituted with the same or different two alkoxy groups. 

72. 

The compound of claim 53, wherein the 

ring 

B 

is substituted with one methoxy group. 


73. The compound of claim 53, wherein the ring B is substituted with an isopropoxy group at the 3-position and a meth- 
oxy group at the 4-position. 

74. The compound of claim 53, wherein k is 0. 

75. The compound of claim 53 having the 5-membered ring formed by G and R, which is represented by the formula 
of (II) or (III): 


(0). (0). 
t t 



(n) (in) 


wherein 

is hydrogen, an optionally substituted hydrocarbon group or optionally substituted heterocyclic group; 
k is 0 or 1 ; 

Z} is an optionally substituted hydrocarbon group, optionally substituted heterocyclic group or optionally sub- 
stituted amino group; 

each of the ring A and ring B may optionally be substituted. 

76. A pharmaceutical composition which comprises a compound of the formula (1') as defined in claim 53 or a pharma- 
ceutically acceptable salt thereof and a pharmaceutically acceptable carrier. 

77. A pharmaceutical composition of claim 76, which is for inhibiting bone resorption. 
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78. A pharmaceutical composition of claim 76, which is for preventing or treating osteoporosis. 


Patentanspruche 


1. Verwendung einer Verbindung der Formel (I): 


(0). 


(X)„-R 



(I) 


worm 


Y ein Stickstoffatom oder C-G ist, worin G eine gegebenenfalls veresterte oder gegebenenfalls amidierte Car- 
boxylgruppe oder Hydroxymethylgruppe ist, 

R eine gegebenenfalls substituierte Kohlenwasserstoffgruppe oder gegebenenfalls substituierte heterocycli- 

sche Gruppe ist, 

X ein Sauerstoffatom oder gegebenenfalls oxidiertes Schwefelatom ist, 
n 0 Oder 1 ist, 
k 0 Oder 1 ist, 

G und R unter Bilden eines Ringes zusammen verbunden sein konnen. 
Ring A und Ring B jeweils gegebenenfalls substituiert sein konnen, 

Oder eines pharmazeutisch annehmbaren Salzes derselben zur Formulierung einer pharmazeutischen 
Zusammensetzung zum Hemmen der Knochenresorption. 

2. Verwendung von Anspruch 1 , wobei n 0 ist. 

3. Verwendung von Anspruch 1 , wobei n 0 ist und die durch R dargestellte Kohlenwasserstoffgruppe eine Gruppe der 
Formel 


ist, worin ein Sauerstoffatom, gegebenenfalls oxidiertes Schwefelatom oder -(CH2)m- 'st, worin m eine ganze 
Zahl von 0 bis 5 ist, und eine gegebenenfalls substituierte Kohlenwasserstoffgruppe, gegebenenfalls substitu- 
ierte heterocyclische Gruppe oder gegebenenfalls substituierte Aminogruppe ist. 

4. Verwendung von Anspruch 3, wobei X^ eine Thiogruppe, Sulfinylgruppe oder Sulfonylgruppe ist. 

5. Verwendung von Anspruch 4, wobei X"" eine Thiogruppe ist. 

6. Verwendung von Anspruch 3, wobei X'' -(CH2)m- ist und m 0 ist. 

7. Verwendung von Anspruch 3, wobei X^ -{^^2)m~ '^^ ^ ^ ^^^^ ^ ist. 

8. Verwendung von Anspruch 3, wobei die durch Z^ dargestellte, gegebenenfalls substituierte heterocyclische 
Gruppe eine 2 bis 3 Heteroatome enthaltende, aromatische, 5-gliedrige heterocyclische Gruppe ist. 

9. Verwendung von Anspruch 3, wobei Z^ eine gegebenenfalls substituierte Aminogruppe ist. 

10. Verwendung von Anspruch 1 , wobei die durch R dargestellte, gegebenenfalls substituierte heterocyclische Gruppe 
eine ein Schwefelatom, Stickstoffatom oder Sauerstoffatom enthaltende, gegebenenfalls substituierte, 5- bis 7- 


-CHg-X^-Z^ 
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gliedrige heterocyclische Gruppe, eine 2 bis 4 Stickstoffatome enthaltende, gegebenenfalls substituierte, 5- bis 6- 
gliedrige heterocyclische Gruppe oder eine 1 bis 2 Stickstoffatome und ein Schwefelatom Oder Sauerstoffatom ent- 
haltende, gegebenenfalls substituierte, 5- bis 6-gliedrige heterocyclische Gruppe ist. 

11. Verwendung von Anspruch 1, wobei Y C-G ist. 

12. Verwendung von Anspruch 11, wobei G eine (Ci_6-Alkyl)oxycarbonylgruppe ist. 

13. Verwendung von Anspruch 11, wobei G eine Ethoxycarbonylgruppe ist. 

14. Venwendung von Anspruch 1 , wobei Ring A mit wenigstens einer Alkoxygruppe substituiert ist. 

15. Venwendung von Anspruch 1, wobei Ring A mit wenigstens einer IVIethoxygruppe substituiert ist. 

16. Venwendung von Anspruch 1 , wobei Ring A mit zwei gleichen oder verschiedenen Alkoxygruppen substituiert ist. 

17. Verwendung von Anspruch 1, wobei Ring A mit zwei IVIethoxygruppen substituiert ist. 

18. Verwendung von Anspruch 1, wobei Ring A mit zwei l\/lethoxygruppen in 6- und 7-Stellung des Chinolinrings oder 
Chinazolinrings substituiert ist. 

19. Verwendung von Anspruch 1, wobei Ring B mit wenigstens einer Alkoxygruppe substituiert ist. 

20. Verwendung von Anspruch 1 , wobei Ring B mit wenigstens einer Methoxygruppe substituiert ist. 

21. Venwendung von Anspruch 1, wobei Ring B mit wenigstens einer Isopropoxygruppe substituiert ist. 

22. Verwendung von Anspruch 1 , wobei Ring B mit zwei gleichen oder verschiedenen Alkoxygruppen substituiert ist. 

23. Verwendung von Anspruch 1, wobei Ring B mit einer Methoxygruppe substituiert ist. 

24. Verwendung von Anspruch 1, wobei Ring B in 3-Stellung mit einer Isopropoxygruppe und in 4-Stellung mit einer 
Methoxygruppe substituiert ist. 

25. Verwendung von Anspruch 1 , wobei k 0 ist. 

26. Verwendung von Anspruch 1 , wobei die Verbindung der Formel (I) 

4-(3,4-Dimethoxyphenyl)-2-ethyl-6,7-dimethoxychinolin-3-carbonsauremethylester, 
6-Chlor-2-methyl-4-(3,4-dimethoxyphenyl)chinolin-3-carbonsaureethylester, 
6,7-Dimethoxy-9-phenylfuro[3,4-b]chinolin-1 (3H)-on, 

4-(3,4-Dimethoxyphenyl)-6,7-dimethoxy-2-[(1-methylimidazol-2-yl)thiomethyl]chinolin-3-carbonsaureethyle- 
ster, 

4-(3,4-Dimethoxyphenyl)-2-(2-hydroxyethylthiomethyl)-6,7-dimethoxychinazolin, 
4-(3,4-Dimethoxyphenyl)-6,7-dimethoxy-2-[(4-methyl-1 ,2,4-triazol-3-yl)thiomethyl]chinazolin, 
4-(3,4-Dimethoxyphenyl)-6,7-dimethoxy-2-[2-(1-methylimidazol-2-yl)ethyl]chinolin-3-carbonsaureethylester, 
4-(3,4-Dimethoxyphenyl)-6,7-dimethoxy-3-methoxycarbonylchinolin-2-essigsauremethylester, 
4-(3,4-Dimethoxyphenyl)-6,7-dimethoxy-2-(1 ,2,4-triazol-1-ylmethyl)chinolin-3-carbonsaureethylester, 
4-(3-lsopropoxy-4-methoxyphenyl)-6,7-dimethoxy-2-(1 ,2,4-triazol-1-ylmethyl)chinolin-3-carbonsaureethyle- 
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ster, 

4-(4-Hydroxy-3-methoxyphenyl)-6,7-dimethoxy-2-(1 ,2,4-triazol-1 -ylmethyl)chinolin-3-carbonsaureethylester, 

7-Hydroxy-6-methoxy-4-(3,4-dimethoxyphenyl)-2-(1 ,2,4-triazol-1-ylmethyl)chinolin-3-carbonsaureethylester, 

4-(3,4-Dimethoxyphenyl)-6,7-dimethoxy-2-(1,2,4-triazol-1-ylmethyl)chinolin-3-carbonsaureet^^ 
Oder 

2-(N,N-Diethylaminomethyl)-4-(3,4-dimethoxyphenyl)-6J-dimethoxychinolin-3-carbonsaureeth ist. 
27. Verwendung einer Verbindung der Formel (I): 


(Ok 



worin 

Y ein Stickstoffatom oder C-G ist, worin G eine gegebenenfalls veresterte oder gegebenenfalls amidierte Car- 
boxylgruppe oder Hydroxymethylgruppe ist, 

R eine gegebenenfalls substituierte Kohlenwasserstoffgruppe oder gegebenenfalls substituierte heterocycli- 
sche Gruppe ist, 

X ein Sauerstoffatom oder gegebenenfalls oxidiertes Schwefelatom ist; 

n 0 Oder 1 ist, 
k 0 Oder 1 ist, 

G und R unter Bilden eines Ringes zusammen verbunden sein konnen. 

Ring A und Ring B jeweils gegebenenfalls substituiert sein konnen, 

Oder eines pharmazeutisch annehmbaren Salzes derselben zur Formulierung einer pharmazeutischen 
Zusammensetzung zum Verhindern oder Behandein von Osteoporose. 

28. Verwendung von Anspruch 27, wobei n 0 ist. 

29. Verwendung von Anspruch 27, wobei n 0 ist und die durch R dargestellte Kohlenwasserstoffgruppe eine Gruppe 
der Formel 

-CH2-X^-Z^ 

ist, worin ein Sauerstoffatom, gegebenenfalls oxidiertes Schwefelatom oder -(CH2)m" ist, worin m eine ganze 
Zahl von 0 bis 5 ist, und eine gegebenenfalls substituierte Kohlenwasserstoffgruppe, gegebenenfalls substitu- 
ierte heterocyclische Gruppe oder gegebenenfalls substituierte Aminogruppe ist. 

30. Verwendung von Anspruch 29, wobei X"" eine Thiogruppe, Sulfinylgruppe oder Sulfonylgruppe ist. 

31. Verwendung von Anspruch 30, wobei X'' eine Thiogruppe ist. 

32. Verwendung von Anspruch 29, wobei X^ -(CH2)m- 'st und m 0 ist. 

33. Verwendung von Anspruch 29, wobei X"" -(CH2)m- ist und m 1 oder 2 ist. 
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34. Verwendung von Anspruch 29, wobei die durch dargestellte, gegebenenfalls substituierte heterocyclische 
Gruppe eine 2 bis 3 Heteroatome entlialtende, aromatisclie, 5-gliedrige iieterocyclisclie Gruppe ist. 

35. Verwendung von Ansprucin 29, wobei eine gegebenenfalls substituierte Aminogruppe ist. 

36. Verwendung von Anspruch 27, wobei die durch R dargestellte, gegebenenfalls substituierte heterocyclische 
Gruppe eine ein Schwefelatom, Sticks toff atom oder Sauers toff atom enthaltende, gegebenenfalls substituierte, 5- 
bis 7-gliedrige heterocyclische Gruppe, eine 2 bis 4 Stickstoffatome enthaltende, gegebenenfalls substituierte, 5- 
bis 6-gliedrige heterocyclische Gruppe oder eine 1 bis 2 Stickstoffatome und ein Schwefelatom oder Sauerstoff- 
atom enthaltende, gegebenenfalls substituierte, 5- bis 6-gliedrige heterocyclische Gruppe ist. 

37. Verwendung von Anspruch 27, wobei Y C-G ist. 

38. Verwendung von Anspruch 37, wobei G eine (C-|_6-Alkyl)oxycarbonylgruppe ist. 

39. Verwendung von Anspruch 37, wobei G eine Ethoxycarbonylgruppe ist. 

40. Verwendung von Anspruch 27, wobei Ring A mit wenigstens einer Alkoxygruppe substituiert ist. 

41. Verwendung von Anspruch 27, wobei Ring A mit wenigstens einer Methoxygruppe substituiert ist. 

42. Verwendung von Anspruch 27, wobei Ring A mit zwei gleichen oder verschiedenen Alkoxygruppen substituiert ist. 

43. Verwendung von Anspruch 27, wobei Ring A mit zwei Methoxygruppen substituiert ist. 

44. Venwendung von Anspruch 27, wobei Ring A mit zwei Methoxygruppen in 6- und 7-Stellung des Chinolinrings oder 
Chinazolinrings substituiert ist. 

45. Venwendung von Anspruch 27, wobei Ring B mit wenigstens einer Alkoxygruppe substituiert ist. 

46. Verwendung von Anspruch 27, wobei Ring B mit wenigstens einer Methoxygruppe substituiert ist. 

47. Verwendung von Anspruch 27, wobei Ring B mit wenigstens einer Isopropoxygruppe substituiert ist. 

48. Verwendung von Anspruch 27, wobei Ring B mit zwei gleichen oder verschiedenen Alkoxygruppen substituiert ist. 

49. Verwendung von Anspruch 27, wobei Ring B mit einer Methoxygruppe substituiert ist. 

50. Venwendung von Anspruch 27, wobei Ring B in 3-Stellung mit einer Isopropoxygruppe und in 4-Stellung mit einer 
Methoxygruppe substituiert ist. 

51. Venwendung von Anspruch 27, wobei k 0 ist. 

52. Verwendung von Anspruch 27, wobei die Verbindung der Formel (I) 

4-(3,4-Dimethoxyphenyl)-2-ethyl-6,7-dimethoxychinolin-3-carbonsauremethylester, 
6-Chlor-2-methyl-4-(3,4-dimethoxyphenyl)chinolin-3-carbonsaureethylester, 

6,7-Dimethoxy-9-phenylfuro[3,4-b]chinolin-1 (3H)-on, 

4-(3,4-Dimethoxyphenyl)-6,7-dimethoxy-2-[(1-methylimidazol-2-yl)thiomethyl]chinolin-3-carbonsaureethyle- 

ster, 

4-(3,4-Dimethoxyphenyl)-2-(2-hydroxyethylthiomethyl)-6,7-dimethoxychinazolin, 
4-(3,4-Dimethoxyphenyl)-6,7-dimethoxy-2-[(4-methyl-1,2,4-triazol-3-yl)thiomethyl]chinazolin, 
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4-(3,4-Dimethoxyphenyl)-6y-dimethoxy-2-[2-(1-methylimidazol-2-yl)ethyl]chinolin-3-c^^ 

4-(3,4-Dimethoxyphenyl)-6,7-dimethoxy-3-methoxycarbonylchinolin-2-essigsauremethylester, 

4-(3,4-Dimethoxyphenyl)-6,7-dimethoxy-2-(1 ,2,4-triazol-1-ylmethyl)chinolin-3-carbonsaureethylester, 

4-(3-lsopropoxy-4-methoxyphenyl)-6,7-dimethoxy-2-(1 ,2,4-triazol-1-ylmethyl)chinolin-3-carbonsaureethyle- 
ster, 

4-(4-Hydroxy-3-methoxyphenyl)-6,7-dimethoxy-2-(1 ,2,4-triazol-1-ylmethyl)chinolin-3-carbonsaureethylester, 

7-Hydroxy-6-methoxy-4-(3,4-dimethoxyphenyl)-2-(1 ,2,4-triazol-1-ylmethyl)chinolin-3-carbonsaureethylester, 

4-(3,4-Dimethoxyphenyl)-6y-dimethoxy-2-(1,2,4-triazol-1-ylmethyl)chinolin-3-carbonsaureeth^ 
Oder 

2-(N,N-Diethylaminomethyl)-4-(3,4-dimethoxyphenyl)-6,7-dimethoxychinolin-3-carbonsaureeth ist. 
53. Verbindung der Formel (!'): 



worin 

Y C-G ist, worin G eine gegebenenfalls amidierte Carboxylgruppe oder Hydroxy methylgruppe ist, 

R eine gegebenenfalls substituierte Kohlenwasserstoffgruppe oder gegebenenfalls substituierte heterocycli- 

sclie Gruppe ist, 

X ein Sauerstoffatom oder gegebenenfalls oxidiertes Schwefelatom ist, 
n 0 Oder 1 ist, 
k 0 Oder 1 ist, 

G und R unter Bilden eines Ringes zusammen verbunden sein konnen. 
Ring A und Ring B jeweils gegebenenfalls substituiert sein konnen, 
Oder ein pharmazeutisch annehmbares Salz derselben. 

54. Verbindung von Anspruch 53, wobei n 0 ist. 

55. Verbindung von Anspruch 53, wobei n 0 ist und die durch R dargestellte Kohlenwasserstoffgruppe eine Gruppe der 
Formel 

-CH2-X^-Z^ 

ist, worin ein Sauerstoffatom, gegebenenfalls oxidiertes Schwefelatom oder -(CH2)m- 'st, worin m eine ganze 
Zahl von 0 bis 5 ist und eine gegebenenfalls substituierte Kohlenwasserstoffgruppe, gegebenenfalls substitu- 
ierte heterocyclische Gruppe oder gegebenenfalls substituierte Aminogruppe ist. 

56. Verbindung von Anspruch 55, wobei X"" eine Thiogruppe, Sulfinylgruppe oder Sulfonylgruppe ist. 

57. Verwendung von Anspruch 56, wobei X^ eine Thiogruppe ist. 
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58. Verbindung von Anspruch 55, wobei -(CH2)m- ist und m 0 ist. 

59. Verbindung von Anspruch 55, wobei -(CH2)m" '^^ ^ ^ oder 2 ist. 

60. Verbindung von Anspruch 55, wobei die durch dargestellte, gegebenenfalls substituierte heterocyclische 
Gruppe eine 2 bis 3 Heteroatome enthaltende, aromatische, 5-gliedrige heterocyclische Gruppe ist. 

61. Verbindung von Anspruch 55, wobei eine gegebenenfalls substituierte Aminogruppe ist. 

62. Verbindung von Anspruch 53, wobei die durch R dargestellte, gegebenenfalls substituierte heterocyclische Gruppe 
eine ein Schwefelatom, Stickstoffatom oder Sauerstoffatom enthaltende, gegebenenfalls substituierte, 5- bis 7- 
gliedrige heterocyclische Gruppe, eine 2 bis 4 Stickstoffatome enthaltende, gegebenenfalls substituierte, 5- bis 6- 
gliedrige heterocyclische Gruppe oder eine 1 bis 2 Stickstoffatome und ein Schwefelatom oder Sauerstoffatom ent- 
haltende, gegebenenfalls substituierte, 5- bis 6-gliedrige heterocyclische Gruppe ist. 

63. Verbindung von Anspruch 53, wobei Ring A mit wenigstens einer Alkoxygruppe substituiert ist. 

64. Verbindung von Anspruch 53, wobei Ring A mit wenigstens einer Methoxygruppe substituiert ist. 

65. Verbindung von Anspruch 53, wobei Ring A mit zwei gleichen oder verschiedenen Alkoxygruppen substituiert ist. 

66. Verbindung von Anspruch 53, wobei Ring A mit zwei Methoxygruppen substituiert ist. 

67. Verbindung von Anspruch 53, wobei Ring A mit zwei Methoxygruppen in 6- und 7-Stellung des Chinolinrings oder 
Chinazolinrings substituiert ist. 

68. Verbindung von Anspruch 53, wobei Ring B mit wenigstens einer Alkoxygruppe substituiert ist. 

69. Verbindung von Anspruch 53, wobei Ring B mit wenigstens einer Methoxygruppe substituiert ist. 

70. Verbindung von Anspruch 53, wobei Ring B mit wenigstens einer Isopropoxygruppe substituiert ist. 

71. Verbindung von Anspruch 53, wobei Ring B mit zwei gleichen oder verschiedenen Alkoxygruppen substituiert ist. 

72. Verbindung von Anspruch 53, wobei Ring B mit einer Methoxygruppe substituiert ist. 

73. Verbindung von Anspruch 53, wobei Ring B in 3-Stellung mit einer Isopropoxygruppe und in 4-Stellung mit einer 
Methoxygruppe substituiert ist. 

74. Verbindung von Anspruch 53, wobei k 0 ist. 

75. Verbindung von Anspruch 53 mit einem durch G und R gebildeten 5-gliedrigen Ring, die durch die Formel (II) oder 
(III) dargestellt wird: 




(n) 
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worin 

Wasserstoff, eine gegebenenfalls substituierte Kohlenwasserstoffgruppe oder gegebenenfalls substituierte 
heterocyclische Gruppe ist, 
k 0 Oder 1 ist, 

7^ eine gegebenenfalls substituierte Kohlenwasserstoffgruppe, gegebenenfalls substituierte heterocyclische 

Gruppe Oder gegebenenfalls substituierte Aminogruppe ist, 

Ring A und Ring B jeweils gegebenenfalls substituiert sein konnen. 

76. Pharmazeutische Zusammensetzung, die eine in Anspruch 53 definierte Verbindung der Formel (T) oder ein phar- 
mazeutisch annehmbares Salz derselben und einen pharmazeutisch annehmbaren Trager umfaBt. 

77. Pharmazeutische Zusammensetzung von Anspruch 76 zum Hemmen der Knochenresorptlon. 

78. Pharmazeutische Zusammensetzung von Anspruch 76 zum Verhlndern oder Behandein von Osteoporose. 
Revendications 

1. Emplol d'un compose de formule (I) : 


(0)k 

t ' 



dans laquelle 

Y represente un atome d'azote, ou C-G ou G represente un groupe carboxyle, eventuellement esterlfle ou aml- 

difie, ou un groupe hydroxymethyle ; 

R represente un groupe hydrocarbone, portant eventuellement un substituant, ou un groupe heterocyclique, 
portant eventuellement un substituant ; 

X represente un atome d'oxygene, ou un atome de soufre, eventuellement oxyde ; 
n vaut 0 ou 1 ; 

k vaut 0 ou 1 ; 

G et R peuvent etre raccordes pour former un cycle ; 

et chacun des cycles A et B peut eventuellement porter un substituant ; 

ou d'un sel d'un tel compose, admissible en pharmacle, dans la formulation d'une composition pharmaceutl- 
que destinee a empecher la resorption des os. 

2. Emploi conforme a la revendication 1 , ou n vaut 0. 

3. Emploi conforme a la revendication 1, ou n vaut 0 et le groupe hydrocarbone represente par R est un groupe de 
formule 

-CH2-X^-Z^ 

dans laquelle X"" represente un atome d'oxygene, un atome de soufre eventuellement oxyde, ou un groupe - 
(CH2)m- ou m vaut de 0 a 5, et Z} represente un groupe hydrocarbone portant eventuellement un substituant, un 
groupe heterocyclique portant eventuellement un substituant, ou un groupe amino portant eventuellement un 
substituant. 
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4. Emploi conforme a la revendication 3, ou represente un groupe thio, sulfinyle ou sulfonyle. 

5. Emploi conforme a la revendication 4, ou represente un groupe thio. 

6. Emploi conforme a la revendication 3, ou X"" represente un groupe -(CH2)m- rn vaut 0. 

7. Emploi conforme a la revendication 3, ou X"" represente un groupe -(CH2)m- ^ vaut 1 ou 2. 

8. Emploi conforme a la revendication 3, ou le groupe heterocyclique portant eventuellement un substituant et repre- 
sente par est un groupe heterocyclique aromatique a 5 chaTnons, qui comporte deux ou trois heteroatomes. 

9. Emploi conforme a la revendication 3, ou represente un groupe amino portant eventuellement un substituant. 

10. Emploi conforme a la revendication 1 , ou le groupe heterocyclique portant eventuellement un substituant et repre- 
sente par R est un groupe heterocyclique a 5-7 chaTnons, qui porte eventuellement un substituant et qui comporte 
un seul atome de soufre, d'azote ou d'oxygene, un groupe heterocyclique a 5-6 chaTnons, qui porte eventuellement 
un substituant et qui comporte de deux a quatre atomes d'azote, ou un groupe heterocyclique a 5-6 chaTnons, qui 
porte eventuellement un substituant et qui comporte un ou deux atomes d'azote et un seul atome de soufre ou 
d'oxygene. 

11. Emploi conforme a la revendication 1 , ou Y represente C-G. 

12. Emploi conforme a la revendication 1 1 , ou G represente un groupe (alcoxy en Ci.6)carbonyle. 

13. Emploi conforme a la revendication 1 1 , ou G represente un groupe ethoxycarbonyle. 

14. Emploi conforme a la revendication 1 , ou le cycle A porte au moins un groupe alcoxy comme substituant. 

15. Emploi conforme a la revendication 1 , ou le cycle A porte au moins un groupe methoxy comme substituant. 

16. Emploi conforme a la revendication 1 , ou le cycle A porte comme substituants deux groupes alcoxy identiques ou 
d if fe rents. 

17. Emploi conforme a la revendication 1 , ou le cycle A porte deux groupes methoxy comme substituants. 

18. Emploi conforme a la revendication 1 , ou le cycle A porte deux groupes methoxy comme substituants, en positions 

6 et 7 du cycle quinoline ou quinazoline. 


19. 

Emploi conforme a la revendication 

1, 

ou 

le cycle B porte au moins un groupe alcoxy comme substituant. 

20. 

Emploi conforme a la revendication 

1, 

ou 

le cycle B porte au moins un groupe methoxy comme substituant. 

21. 

Emploi conforme a la revendication 

1, 

ou 

le cycle B porte au moins un groupe isopropoxy comme substituant. 

22. 

Emploi conforme a la revendication 

1, 

ou 

le cycle B porte comme substituants deux groupes alcoxy identiques ou 


differents. 




23. 

Emploi conforme a la revendication 

1, 

ou 

le cycle B porte un seul groupe methoxy comme substituant. 

24. 

Emploi conforme a la revendication 

1, 

ou 

le cycle B porte comme substituants un groupe isopropoxy en position 3 


et un groupe methoxy en position 4. 




25. 

Emploi conforme a la revendication 

1, 

ou 

k vaut 0. 

26. 

Emploi conforme a la revendication 

1, 

ou 

le compose de formule (1) est Tun des suivants : 


4-(3,4-dimethoxyphenyl)-2-ethyl-6,7-dimethoxyquinoline-3-carboxylate de methyle ; 
6-chloro-2-methyl-4-(3,4-dimethoxyphenyl)quinoline-3-carboxylate d'ethyle ; 
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6,7-dimethoxy-9-phenyl-furo[3,4-b]quinoline-1 (3H)-one ; 
4-(3,4-dimethoxyphenyl)-6,7-dimethoxy-2-[(1-methyl-imidazole-2-yl)thiome^^ 
d'ethyle ; 

4-(3,4-dimethoxyphenyl)-2-(2-hydroxyethylthiomethyl)-6,7-dimethoxyquinazoline; 
4-(3,4-dimethoxyphenyl)-6,7-dimethoxy-2-[(4-methyl-1 ,2,4-triazole-3-yl)thiomethyl]quinazoline ; 
4-(3,4-dimethoxyphenyl)-6,7-dimethoxy-2-[2-(1 -methyl-imidazole-2-yl)ethyl]quinoline-3-carboxylate d'ethyle ; 
4-(3,4-dimethoxyphenyl)-6,7-dimethoxy-3-rnethoxycarbonyl-quinoline-2-acetate de methyls ; 
4-(3,4-dimethoxyphenyl)-6,7-dimethoxy-2-(1 ,2,4-triazole-1 -yl-methyl)quinoline-3-carboxylate d'ethyle ; 
4-(3-lsopropoxy-4-methoxyphenyl)-6,7-dimethoxy-2-(1 ,2,4-triazole-1-yl-methyl)quinoline-3-carboxylate 
d'ethyle ; 

4-(4-hydroxy-3-methoxyphenyl)-6,7-dimethoxy-2-(1 ,2,4-triazole-1 -yl-methyl)quinoline-3-carboxylate d'ethyle ; 
7-hydroxy-6-methoxy-4-(3,4-dimethoxyphenyl)-2-(1 ,2,4-triazole-1 -yl-methyl)quinoline-3-carboxylate d'ethyle ; 
1 -oxyde de 4-(3,4-dimethoxyphenyl)-6,7-dimethoxy-2-(1 ,2,4-triazole-1 -yl-methyl)quinoline-3-carboxylate 
d'ethyle ; et 

2-(N,N-dlethylaminomethyl)-4-(3,4-dlmethoxyphenyl)-6,7-dimethoxyquinoNne-3-carboxyla^^ d'ethyle. 
27. Emploi d'un compose de formule (I) : 



dans laquelle 

Y represente un atome d'azote, ou C-G ou G represente un groupe carboxyle, eventuellement esterifie ou ami- 
difie, ou un groupe hydroxymethyle ; 

R represente un groupe hydrocarbone, portant eventuellement un substituant, ou un groupe heterocyclique, 

portant eventuellement un substituant ; 

X represente un atome d'oxygene, ou un atome de soufre, eventuellement oxyde ; 
n vaut 0 ou 1 ; 
k vaut 0 ou 1 ; 

G et R peuvent etre raccordes pour former un cycle ; 

et chacun des cycles A et B peut eventuellement porter un substituant ; 

ou d'un sel d'un tel compose, admissible en pharmacie, dans la formulation d'une composition pharmaceuti- 
que destinee a la prevention ou au traitement de I'osteoporose. 

28. Emploi conforme a la revendication 27, ou n vaut 0. 

29. Emploi conforme a la revendication 27, ou n vaut 0 et le groupe hydrocarbone represente par R est un groupe de 
formule 

-CH2-X^-Z^ 

dans laquelle represente un atome d'oxygene, un atome de soufre eventuellement oxyde, ou un groupe - 
(CH2)m- ou m vaut de 0 a 5, et represente un groupe hydrocarbone portant eventuellement un substituant, un 
groupe heterocyclique portant eventuellement un substituant, ou un groupe amino portant eventuellement un 
substituant. 

30. Emploi conforme a la revendication 29, ou X'' represente un groupe thio, sulfinyle ou sulfonyle. 
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31. Emploi conforme a la revendication 30, ou represente un groupe thio. 

32. Emploi conforme a la revendication 29, ou represente un groupe -(CH2)m- m vaut 0. 

33. Emploi conforme a la revendication 29, ou X"" represente un groupe -(CH2)m- ®t rn vaut 1 ou 2. 

34. Emploi conforme a la revendication 29, ou le groupe heterocyclique portant eventuellement un substituant at repre- 
sente par 2} est un groupe heterocyclique aromatique a 5 chaTnons, qui comporte deux ou trois heteroatomes. 

35. Emploi conforme a la revendication 29, ou represente un groupe amino portant eventuellement un substituant. 

36. Emploi conforme a la revendication 27, ou le groupe heterocyclique portant eventuellement un substituant et repre- 
sente par R est un groupe heterocyclique a 5-7 chaTnons, qui porte eventuellement un substituant et qui comporte 
un seul atome de soufre, d' azote ou d'oxygene, un groupe heterocyclique a 5-6 chaTnons, qui porte eventuellement 
un substituant et qui comporte de deux a quatre atomes d'azote, ou un groupe heterocyclique a 5-6 chaTnons, qui 
porte eventuellement un substituant et qui comporte un ou deux atomes d'azote et un seul atome de soufre ou 
d'oxygene. 


37. 

Emploi 

conforme 

a la revendication 

27, 

ou 

Y represente C-G. 

38. 

Emploi 

conforme 

a la revendication 

37, 

ou 

G represente un groupe (alcoxy en C-|_6)carbonyle. 

39. 

Emploi 

conforme 

a la revendication 

37, 

ou 

G represente un groupe ethoxycarbonyle. 

40. 

Emploi 

conforme 

a la revendication 

27, 

ou 

le cycle A porte au moins un groupe alcoxy comme substituant. 

41. 

Emploi 

conforme 

a la revendication 

27, 

ou 

le cycle A porte au moins un groupe methoxy comme substituant. 


42. Emploi conforme a la revendication 27, ou le cycle A porte comme substituants deux groupes alcoxy identiques ou 
d if fe rents. 

43. Emploi conforme a la revendication 27, ou le cycle A porte deux groupes methoxy comme substituants. 

44. Emploi conforme a la revendication 27, ou le cycle A porte deux groupes methoxy comme substituants, en posi- 
tions 6 et 7 du cycle quinoline ou quinazoline. 

45. Emploi conforme a la revendication 27, ou le cycle B porte au moins un groupe alcoxy comme substituant. 

46. Emploi conforme a la revendication 27, ou le cycle B porte au moins un groupe methoxy comme substituant. 

47. Emploi conforme a la revendication 27, ou le cycle B porte au moins un groupe isopropoxy comme substituant. 

48. Emploi conforme a la revendication 27, ou le cycle B porte comme substituants deux groupes alcoxy identiques ou 
differents. 

49. Emploi conforme a la revendication 27, ou le cycle B porte un seul groupe methoxy comme substituant. 

50. Emploi conforme a la revendication 27, ou le cycle B porte comme substituants un groupe isopropoxy en position 
3 et un groupe methoxy en position 4. 

51. Emploi conforme a la revendication 27, ou k vaut 0. 

52. Emploi conforme a la revendication 27, ou le compose de formule (I) est I'un des suivants : 

4-(3,4-dimethoxyphenyl)-2-ethyl-6,7-dimethoxyquinoline-3-carboxylate de methyle ; 
6-chloro-2-methyl-4-(3,4-dimethoxyphenyl)quinoline-3-carboxylate d'ethyle ; 
6,7-dimethoxy-9-phenyl-furo[3,4-b]quinoline-1 (3H)-one ; 

4-(3,4-dimethoxyphenyl)-6,7-dimethoxy-2-[(1 -methyl-imidazole-2-yl)thiomethyl]quinoline-3-carboxylate 
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d'ethyle ; 

4-(3,4-dimethoxyphenyl)-2-(2-hydroxyethylthiomethyl)-6,7-dimethoxyquinazo ; 
4-(3,4-dimethoxyphenyl)-6,7-dimethoxy-2-[(4-methyl-1 ,2,4-triazole-3-yl)thiomethyl]quinazoline ; 
4-(3,4-dimethoxyphenyl)-67-dimethoxy-2-[2-(1-methyl-imidazole-2-yl)eth^^ d'ethyle ; 

4-(3,4-dimethoxyphenyl)-6y-dimethoxy-3-methoxycarbonyl-quinoline-2-acetate de methyle ; 
4-(3,4-dimethoxyphenyl)-6,7-dimethoxy-2-(1 ,2,4-triazole-1 -yl-methyl)quinoline-3-carboxylate d'ethyle ; 
4-(3-isopropoxy-4-methoxyphenyl)-6,7-dimethoxy-2-(1,2,4-triazole-1-yl-methyl)quinollne-3-carboxyl^ 
d'ethyle ; 

4-(4-hydroxy-3-methoxyphenyl)-6,7-dimethoxy-2-(1 ,2,4-triazole-1 -yl-methyl)quinoline-3-carboxylate d'ethyle ; 

7-hydroxy-6-methoxy-4-(3,4-dimethoxyphenyl)-2-(1 ,2,4-triazole-1 -yl-methyl)quinoline-3-carboxylate d'ethyle ; 
1 -oxyde de 4-(3,4-dimethoxyphenyl)-6,7-dimethoxy-2-(1 ,2,4-triazole-1 -yl-methyl)quinoline-3-carboxylate 
d'ethyle ; et 

2-(N,N-diethylaminomethyl)-4-(3,4-dimethoxyphenyl)-6,7-dimethoxyquinoline-3-carboxylate d'ethyle. 


53. Compose de formule (1') : 



dans laquelle 

Y represente C-G ou G represente un groupe carboxyle, eventuellement amidifie, ou un groupe hydroxyme- 
thyle ; 

R represente un groupe hydrocarbone, portant eventuellement un substituant, ou un groupe heterocyclique, 
portant eventuellement un substituant ; 

X represente un atome d'oxygene, ou un atome de soufre, eventuellement oxyde ; 
n vaut 0 ou 1 ; 

k vaut 0 ou 1 ; 

G et R peuvent etre raccordes pour former un cycle ; 

et chacun des cycles A et B peut eventuellement porter un substituant ; 

ou sel d'un tel compose, admissible en pharmacie. 


54. Compose conforme a la revendication 53, ou n vaut 0. 


55. Compose conforme a la revendication 53, ou n vaut 0 et le groupe hydrocarbone represente par R est un groupe 
de formule 


-CH2-X^-Z^ 

dans laquelle X'' represente un atome d'oxygene, un atome de soufre eventuellement oxyde, ou un groupe - 

(CH2)m" m vaut de 0 a 5, et Z} represente un groupe hydrocarbone portant eventuellement un substituant, un 
groupe heterocyclique portant eventuellement un substituant, ou un groupe amino portant eventuellement un 
substituant. 


56. Compose conforme a la revendication 55, ou X^ represente un groupe thio, sulfinyle ou sulfonyle. 

57. Compose conforme a la revendication 56, ou X'' represente un groupe thio. 

58. Compose conforme a la revendication 55, ou X"" represente un groupe -(CH2)m- m vaut 0. 
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59. Compose conforme a la revendication 55, ou represente un groupe -(CH2)m- m v^ut 1 ou 2. 

60. Compose conforme a la revendication 55, ou le groupe heterocyclique portant eventuellement un substituant et 
represente par est un groupe heterocyclique aromatique a 5 chaTnons, qui comporte deux ou trois heteroato- 
mes. 

61. Compose conforme a la revendication 55, ou Z"* represente un groupe amino portant eventuellement un substi- 
tuant. 

62. Compose conforme a la revendication 53, ou le groupe heterocyclique portant eventuellement un substituant et 
represente par R est un groupe heterocyclique a 5-7 chaTnons, qui porte eventuellement un substituant et qui com- 
porte un seul atome de soufre, d'azote ou d'oxygene, un groupe heterocyclique a 5-6 chaTnons, qui porte eventuel- 
lement un substituant et qui comporte de deux a quatre atomes d'azote, ou un groupe heterocyclique a 5-6 
chaTnons, qui porte eventuellement un substituant et qui comporte un ou deux atomes d'azote et un seul atome de 
soufre ou d'oxygene. 

63. Compose conforme a la revendication 53, ou le cycle A porte au moins un groupe alcoxy comme substituant. 

64. Compose conforme a la revendication 53, ou le cycle A porte au moins un groupe methoxy comme substituant. 

65. Compose conforme a la revendication 53, ou le cycle A porte comme substituants deux groupes alcoxy identiques 
ou differents. 

66. Compose conforme a la revendication 53, ou le cycle A porte deux groupes methoxy comme substituants. 

67. Compose conforme a la revendication 53, ou le cycle A porte deux groupes methoxy comme substituants, en posi- 
tions 6 et 7 du cycle quinoline ou quinazoline. 

68. Compose conforme a la revendication 53, ou le cycle B porte au moins un groupe alcoxy comme substituant. 

69. Compose conforme a la revendication 53, ou le cycle B porte au moins un groupe methoxy comme substituant. 

70. Compose conforme a la revendication 53, ou le cycle B porte au moins un groupe isopropoxy comme substituant. 

71. Compose conforme a la revendication 53, ou le cycle B porte comme substituants deux groupes alcoxy identiques 
ou differents. 

72. Compose conforme a la revendication 53, ou le cycle B porte un groupe methoxy comme substituant. 

73. Compose conforme a la revendication 53, ou le cycle B porte comme substituants un groupe isopropoxy en posi- 
tion 3 et un groupe methoxy en position 4. 

74. Compose conforme a la revendication 53, ou k vaut 0. 

75. Compose conforme a la revendication 53, qui comporte un cycle a 5 chaTnons forme par G et R et qui est repre- 
sente par I'une des formules (II) et (III) : 
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(n) (m) 


dans lesquelles 

represente un atome d'hydrogene, un groupe hydrocarbone, portant eventuellement un substituant, ou un 
groupe heterocyclique, portant eventuellement un substituant ; 
k vaut 0 ou 1 ; 

7} represente un groupe hydrocarbone, portant eventuellement un substituant, un groupe heterocyclique, por- 
tant eventuellement un substituant, ou un groupe amino, portant eventuellement un substituant ; 
et chacun des cycles A et B peut eventuellement porter un substituant. 


76. Composition pharmaceutique comprenant un compose de formule (I'), conforme a la revendication 53, ou un sel 
d'un tel compose, admissible en pharmacie, et un vehicule admissible en pharmacie. 

77. Composition pharmaceutique conforme a la revendication 76, destinee a empecher la resorption des os. 

78. Composition pharmaceutique conforme a la revendication 76, destinee a la prevention ou au traitement de I'osteo- 
porose. 
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